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SECTION 21 05 11 
COMMON WORK RESULTS FOR FIRE SUPPRESSION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all se ctions of Division 21.  

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in  finished rooms.  

2. Option or optional: Contractor's choice of an al ternate material or 

method.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B.  Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 07 84 00, FIRESTOPPING.  

D. Section 07 92 00, JOINT SEALANTS.  

E. Section 09 91 00, PAINTING. 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS. 

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the  manufacture of 

the products for at least 3 years. See other specif ication sections 

for any exceptions. 

2. Equipment Service: Products shall be supported b y a service 

organization which maintains a complete inventory o f repair parts and 

is located reasonably close to the site. 

3. Multiple Units: When two or more units of materi als or equipment of 

the same type or class are required, these units sh all be products of 

one manufacturer. 

4. Assembled Units: Manufacturers of equipment asse mblies, which use 

components made by others, assume complete responsi bility for the 

final assembled product. 

5. Nameplates: Nameplate bearing manufacturer's nam e or identifiable 

trademark shall be securely affixed in a conspicuou s place on 

equipment, or name or trademark cast integrally wit h equipment, 

stamped or otherwise permanently marked on each ite m of equipment. 

6. Asbestos products or equipment or materials cont aining asbestos shall 

not be used. 

B. Manufacturer's Recommendations: Where installati on procedures or any 

part thereof are required to be in accordance with the recommendations 
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SECTION 21 08 00 
COMMISSIONING OF FIRE SUPPRESSION SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 21.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Fire 

Suppression systems, subsystems and equipment.  Thi s Section 

supplements the general requirements specified in S ection 01 91 00 

General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 21 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 21, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Fire Suppression systems commissioning will include the systems 

listed in Section 01 91 00 General Commissioning Re quirements. 
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SECTION 21 13 13 
WET-PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 SCOPE OF WORK  

A. Design, installation and testing shall be in acc ordance with  

NFPA 13 except for specified exceptions. 

B. The design and installation of a hydraulically c alculated automatic wet 

system complete and ready for operation, for all po rtions of Building 

that are part of scope of work, including mechanica l equipment rooms, 

sub-basement, and interstitial spaces. 

C. Modification of the existing sprinkler system as  indicated on the 

drawings and as further required by these specifica tions. 

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES. 

B. Section 07 84 00, FIRESTOPPING, Treatment of pen etrations through rated 

enclosures. 

C. Section 09 91 00, PAINTING. 

D. Section 28 31 00, FIRE DETECTION AND ALARM, Conn ection to fire alarm of 

flow switches, pressure switches and valve supervis ory switches. 

E. Section 21 05 11, COMMON WORK RESULTS FOR FIRE S UPPRESSION.  

1.3 QUALITY ASSURANCE 

A. Installer Reliability: The installer shall posse ss a valid State of Ohio 

fire sprinkler contractor's license. The installer shall have been 

actively and successfully engaged in the installati on of commercial 

automatic sprinkler systems for the past ten years.  

B. Materials and Equipment: All equipment and devic es shall be of a make 

and type listed by UL and approved by FM, or other nationally recognized 

testing laboratory for the specific purpose for whi ch it is used. All 

materials, devices, and equipment shall be approved  by the VA. 

C. Submittals: Submit as one package in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. Prepare d etailed working 

drawings that are signed by a NICET Level III or Le vel IV Sprinkler 

Technician or stamped by a Registered Professional Engineer practicing 

in the field of Fire Protection Engineering. As Gov ernment review is for 

technical adequacy only, the installer remains resp onsible for 

correcting any conflicts with other trades and buil ding construction 

that arise during installation. Partial submittals will not be accepted.  

Material submittals shall be approved prior to the purchase or delivery 

to the job site. Suitably bind submittals in notebo oks or binders and 
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SECTION 22 05 11  
COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section shall apply to all sections of Division 

22. 

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in  finished rooms. 

C. Abbreviations/Acronyms: 

1. ABS: Acrylonitrile Butadiene Styrene 

2. AISI: American Iron and Steel Institute 

3. AWG: American Wire Gauge 

4. BACnet: Building Automation and Control Network 

5. BSG: Borosilicate Glass Pipe 

6. CDA: Copper Development Association 

7. CO: Carbon Monoxide 

8. COR: Contracting Officer’s Representative 

9. CPVC: Chlorinated Polyvinyl Chloride 

10. CR: Chloroprene 

11. CWP: Cold Working Pressure 

12. db(A): Decibels (A weighted) 

13. DDC: Direct Digital Control 

14. DISS: Diameter Index Safety System 

15. DWV: Drainage, Waste and Vent 

16. ECC: Engineering Control Center 

17. EPDM: Ethylene Propylene Diene Monomer 

18. EPT: Ethylene Propylene Terpolymer 

19. ETO: Ethylene Oxide 

20. FAR: Federal Acquisition Regulations 

21. FD: Floor Drain 

22. FG: Fiberglass 

23. FNPT: Female National Pipe Thread 

24. FPM: Fluoroelastomer Polymer 

25. HDPE: High Density Polyethylene 

26. HOA: Hands-Off-Automatic 

27. HP: Horsepower 

28. ID: Inside Diameter 

29. MAWP: Maximum Allowable Working Pressure 
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SECTION 22 05 23 
GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section describes the requirements for general-duty valves for 

domestic water and sewer systems. 

B. A complete listing of all acronyms and abbreviations are included in 

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. 

C. Section 01 81 11, SUSTAINABLE DESIGN REQUIREMENTS. 

D. Section 01 91 00, GENERAL COMMISSIONING REQUIREMENTS. 

E. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

F. Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

A112.14.1-2003..........Backwater Valves 

C. American Society of Sanitary Engineering (ASSE): 

1001-2008...............Performance Requirements for Atmospheric Type 

Vacuum Breakers 

1003-2009...............Performance Requirements for Water Pressure 

Reducing Valves for Domestic Water Distribution 

Systems 

1011-2004...............Performance Requirements for Hose Connection 

Vacuum Breakers 

1013-2011...............Performance Requirements for Reduced Pressure 

Principle Backflow Preventers and Reduced 

Pressure Principle Fire Protection Backflow 

Preventers 

1015-2011...............Performance Requirements for Double Check 

Backflow Prevention Assemblies and Double Check 

Fire Protection Backflow Prevention Assemblies 
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SECTION 22 07 11 
PLUMBING INSULATION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field applied insulation for thermal efficiency and condensation 

control for:  

1. Plumbing piping and equipment. 

  2. Re-insulation of plumbing piping and equipment after asbestos 

abatement. 

B. Definitions  

1. ASJ: All service jacket, white finish facing or jacket.  

2. Air conditioned space: Space having air temperature and/or humidity 

controlled by mechanical equipment.  

3. Cold: Equipment or piping handling media at design temperature of 16 

degrees C (60 degrees F) or below.  

4. Concealed: Piping above ceilings and in chases and pipe spaces.  

5. Exposed: Piping and equipment exposed to view in finished areas 

including mechanical equipment rooms or exposed to outdoor weather. 

Shafts, chases, crawl spaces and pipe basements are not considered 

finished areas. 

6. FSK: Foil-scrim-kraft facing.  

7. Hot: Plumbing equipment or piping handling media above 41 degrees C 

(105 degrees F).  

8. Density: kg/m3 - kilograms per cubic meter (Pcf - pounds per cubic 

foot).  

9. Thermal conductance: Heat flow rate through materials. 

a. Flat surface: Watts per square meter (BTU per hour per square 

foot).  

b. Pipe or Cylinder: Watts per square meter (BTU per hour per linear 

foot).  

10. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 

     11. Vapor Retarder (Vapor Barrier):  A material which retards the    

   transmission (migration) of water vapor.  Performance of the vapor  

   retarder is rated in terms of permeance (perms).  For the purpose of  

   this specification, vapor retarders shall have a maximum published  
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SECTION 22 08 00 
COMMISSIONING OF PLUMBING SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 22.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned are specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIREMENTS.  A 

Commissioning Agent (CxA) appointed by the Departme nt of Veterans 

Affairs will manage the commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning plumbing systems, 

subsystems and equipment.  This Section supplements  the general 

requirements specified in Section 01 91 00 General Commissioning 

Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

specifics regarding processes and procedures as wel l as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 22 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 22, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Plumbing systems commissioning will include the systems listed in 

Section 01 91 00 General Commissioning Requirements . 
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SECTION 22 11 00 
FACILITY WATER DISTRIBUTION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

 Domestic water systems, including piping, equipmen t and all necessary 

accessories as designated in this section. 

1.2 RELATED WORK  

A. Penetrations in rated enclosures: Section 07 84 00, FIRESTOPPING.  

B. Waterproof penetrations:  Section 07 92 00, JOIN T SEALANTS. 

C. Preparation and finish painting and identificati on of piping systems: 

Section 09 91 00, PAINTING.  

D. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG.  

E. Pipe Insulation: Section 22 07 11, PLUMBING INSU LATION.  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Strainers.  

3. All items listed in Part 2 - Products.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standards Institute (ANSI):  

 American Society of Mechanical Engineers (ASME): ( Copyrighted Society) 

A13.1...................Scheme for Identification o f Piping Systems 

B16.3-2011..............Malleable Iron Threaded Fit tings Classes 150 

and 300 

B16.9-2007..............Factory-Made Wrought Butt W elding Fittings 

B16.11-2011.............Forged Fittings, Socket-Wel ding and Threaded 

B16.12-2009 ............Cast Iron Threaded Drainage  Fittings  

B16.15-2006 ............Cast Copper Alloy Threaded Fittings Classes 125 

and 250 

B16.18-2001 (R2005).....Cast Copper Alloy Solder-Jo int Pressure 

Fittings  
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SECTION 22 13 00 
FACILITY SANITARY AND VENT PIPING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section pertains to sanitary sewer and vent systems, including 

piping, equipment and all necessary accessories as designated in this 

section. 

B. A complete listing of all acronyms and abbreviations are included in 

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 01 81 11, SUSTAINABLE DESIGN REQUIREMENTS. 

D. Section 01 91 00, GENERAL COMMISSIONING REQUIREMENTS. 

E. Section 07 84 00, FIRESTOPPING: Penetrations in rated enclosures. 

F. Section 07 92 00, JOINT SEALANTS: Sealant products. 

G. Section 09 91 00, PAINTING: Preparation and finish painting and 

identification of piping systems. 

H. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: Pipe Hangers and 

Supports, Materials Identification. 

I. Section 22 07 11, PLUMBING INSULATION. 

J. Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS. 

K. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. 

L. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

A13.1-2007..............Scheme for the Identification of Piping Systems 

A112.36.2M-1991(R 2012).Cleanouts 

A112.6.3-2001 (R2007)...Standard for Floor and Trench Drains 

B1.20.1-2013............Pipe Threads, General Purpose (Inch) 

B16.1-2010..............Gray Iron Pipe Flanges and Flanged Fittings 

B16.4-2011..............Standard for Grey Iron Threaded Fittings 

Classes 125 and 250 
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SECTION 22 14 00 
FACILITY STORM DRAINAGE  

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section describes the requirements for storm drainage systems, 

including piping and all necessary accessories as d esignated in this 

section. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING:  Penetrations in  rated enclosures. 

B. Section 09 91 00, PAINTING:  Preparation and fin ish painting and 

identification of piping systems. 

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG:  Pipe Hangers and 

Supports, Materials Identification. 

D. Section 22 07 11, PLUMBING INSULATION:  Pipe Ins ulation. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Roof Drains.  

3. Cleanouts. 

4. All items listed in Part 2 - Products.  

C. Detailed shop drawing of clamping device and ext ensions when required 

in connection with the waterproofing membrane.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standards Institute (ANSI).  

C. American Society of Mechanical Engineers (ASME):  (Copyrighted Society) 

A112.21.2m-83...........Roof Drains 

A13.1-07................Scheme for Identification o f Piping Systems 

B16.3-06 ................Malleable Iron Threaded Fittings, Classes 150 

and 300. B16.9-07  Factory-Made Wrought Steel 

Butt welding Fittings  
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SECTION 22 40 00 
PLUMBING FIXTURES 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Plumbing fixtures, associated trim and fittings necessary to make a 

complete installation from wall or floor connections to rough piping, 

and certain accessories.  

1.2 RELATED WORK 

A. Sealing between fixtures and other finish surfaces: Section 07 92 00, 

JOINT SEALANTS. 

B. Flush panel access doors: Section 08 31 13, ACCESS DOORS AND FRAMES.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

D. SECTION 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS. 

 Requirements for commissioning, systems readiness checklist, and 

training. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Submit plumbing fixture information in an assembled brochure, showing 

cuts and full detailed description of each fixture.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standard Institute (ANSI):  

 The American Society of Mechanical Engineers (ASME): 

A112.6.1M-02(R2008).....Floor Affixed Supports for Off-the-Floor 

Plumbing Fixtures for Public Use 

A112.19.1M-08 ..........Enameled Cast Iron Plumbing Fixtures  

A112.19.2M-03...........Vitreous China Plumbing Fixtures  

A112.19.3-2001(R2008)...Stainless Steel Plumbing Fixtures (Designed for 

Residential Use) 

C. American Society for Testing and Materials (ASTM):  

A276-2010 ..............Stainless and Heat-Resisting Steel Bars and 

Shapes  

WW-P-541-E/GEN .........Plumbing Fixtures with Amendment 1 
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SECTION 22 62 00  
VACUUM SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. Central Laboratory and Healthcare Vacuum Systems: This section 

describes the labor, equipment, and services necessary for and 

incidental to the installation of piped medical vacuum systems.  The 

scope of work shall include all necessary piping, fittings, valves, 

cabinets, station outlets and inlets, rough ins, ceiling services, 

gages, alarms including low voltage wiring. Match existing station 

inlet terminal connections. 

B. The contractor shall provide all elements and accessories required for 

a complete system according to the most recent edition of NFPA 99C, Gas 

and Vacuum Systems. 

C. All necessary connections to owner furnished equipment shall be made as 

indicated on the documents.  A separate construction isolation valve 

shall be made at the point of connection to an existing vacuum system. 

D. Pressure testing, cross connection testing and final testing per NFPA 

99 most recent edition and using procedures shall be performed. 

E. The contractor shall retain a qualified third party medical vacuum 

verifier acceptable to the engineer and VA to perform and attest to 

final verification of the systems.  The contractor shall make all 

corrections as determined by this third party verifier, including 

additional testing if necessary to attain full and unqualified 

certification. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING:  Sealing around pipe penetrations to 

maintain the integrity of time rated construction. 

B. Section 07 92 00, JOINT SEALANTS:  Sealing around pipe penetrations 

through the floor to prevent moisture migration. 

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING:  General 

requirements and items common to more than one section of Division 22. 

D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC:  Alarm 

interface with ECC. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS:  Conduit. 
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SECTION 22 63 00  
GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Central Laboratory and Healthcare Gas Systems: Consisting of oxygen, and 

compressed medical air services; complete, ready for operation, 

including all necessary piping, fittings, valves, cabinets, station 

outlets, rough-ins, gages, and alarms including low voltage wiring.  

Match existing station outlet and inlet terminal connections.  

B. Oxygen System: Ready for connection to outside bulk supply tank, but not 

including tank.  

C. Oxygen System: Provide bulk oxygen system alarms including all low 

voltage wiring, and automatic controls including all interconnecting 

control and power wiring. Connect to bulk supply main at outside bulk 

tank farm.  

D. Supply Lines Outside of Building (including PVC protective pipe): As 

specified in this Section. 

E. Laboratory and healthcare gas system alarm wiring from equipment to 

alarm panels. 

1.2 RELATED WORK 

A. Sealing around pipe penetrations to maintain the integrity of time rated 

construction: Section 07 84 00, FIRESTOPPING. 

B. Sealing around pipe penetrations through the floor to prevent moisture 

migration: Section 07 92 00, JOINT SEALANTS. 

C. General requirements and items common to more than one section of 

Division 22. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

D. Alarm interface with ECC.  Section 23 09 23, DIRECT-DIGITAL CONTROL 

SYSTEM FOR HVAC. 

E. Conduit: Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

F. Control wiring: Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER  

CONDUCTORS AND CABLES. 

G. Electrical wiring and accessories: Section 26 27 26, WIRING DEVICES. 

H. Vacuum Piping and Equipment:  Section 22 62 00, VACUUM SYSTEMS FOR 

LABORATORY AND HEALTHCARE FACILITIES. 

I. Section 01 91 00, GENERAL COMMISSIONING REQUIREMENTS:  Requirements for 

commissioning, systems readiness checklist, and training. 

1.3 QUALITY ASSURANCE 

A. Materials and Installation: In accordance with NFPA 99, (2005) and as 

specified. 
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SECTION 23 05 11 
COMMON WORK RESULTS FOR HVAC 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all se ctions of Division 23.  

B. Definitions: 

1. Exposed: Piping, ductwork, and equipment exposed  to view in finished 

rooms.  

2. Option or optional: Contractor's choice of an al ternate material or 

method.  

1.2 RELATED WORK  

A.  Section 01 00 00, GENERAL REQUIREMENTS. 

B.  Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 07 84 00, FIRESTOPPING.  

D. Section 07 92 00, JOINT SEALANTS.  

E. Section 09 91 00, PAINTING. 

F. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND 

EQUIPMENT. 

G. Section 23 07 11, HVAC AND BOILER PLANT INSULATI ON.  

H. Section 23 36 00, AIR TERMINAL UNITS. 

I. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

J. Section 23 05 93, TESTING, ADJUSTING, AND BALANC ING FOR HVAC.  

K. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS. 

L. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR  HVAC EQUIPMENT.  

M. Section 26 29 11, MOTOR COMTROLLERS.  

1.3 QUALITY ASSURANCE  

A. The mechanical, electrical and associated system s shall be safe, 

reliable, efficient, durable, easily and safely ope rable and 

maintainable, easily and safely accessible, and in compliance with 

applicable codes as specified. The systems shall be  comprised of high 

quality industrial-class products of manufacturers that are experienced 

specialists in the required product lines. All cons truction firms and 

personnel shall be experienced and qualified specia lists.  

B. Flow Rate Tolerance for HVAC Equipment: Section 23 05 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 

C. Equipment Vibration Tolerance: 

1. The allowable vibration tolerance is specified i n Section 23 05 41, 

NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQU IPMENT. Equipment 
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SECTION 23 05 12 
GENERAL MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies the furnishing, installation and connection of 

motors for HVAC and steam generation equipment.  

1.2 RELATED WORK: 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one Section of 

Division 26. 

B. Section 26 29 11, MOTOR CONTROLLERS: Starters, control and protection 

for motors. 

C. Other sections specifying motor driven equipment in Division 23. 

1.3 SUBMITTALS: 

A. In accordance with Section, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, 

submit the following:  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

horsepower, RPM, enclosure, starting characteristics, torque 

characteristics, code letter, full load and locked rotor current, 

service factor, and lubrication method.  

C. Manuals:  

1. Submit simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals, including technical data 

sheets and application data.  

D. Certification: Two weeks prior to final inspection, unless otherwise 

noted, submit four copies of the following certification to the COR:  

1. Certification that the motors have been properly applied, installed, 

adjusted, lubricated, and tested.  

1.4 APPLICABLE PUBLICATIONS: 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by designation only.  

B. National Electrical Manufacturers Association (NEMA):  

MG 1-98.................Motors and Generators  

MG 2-01.................Safety Standard and Guide for Selection, 

Installation and Use of Electric Motors and 

Generators  
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SECTION 23 05 41 
NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 Noise criteria, vibration tolerance and vibration isolation for HVAC 

and plumbing work.  

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23.  

B. Section 23 22 13, STEAM and CONDENSATE HEATING PIPING: Requirements for 

flexible pipe connectors to reciprocating and rotating mechanical 

equipment. 

C. Section 23 74 14, CUSTOM, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS: 

Requirements for optional Air Handling Unit internal vibration 

isolation. 

D. Section 23 31 00, HVAC DUCTS and CASINGS: requirements for flexible 

duct connectors, sound attenuators and sound absorbing duct lining. 

E. SECTION 23 05 93, TESTING, ADJUSTING, and BALANCING FOR HVAC: 

requirements for sound and vibration tests.  

F. SECTION 23 37 00, AIR OUTLETS and INLETS: noise requirements for G-

grilles.  

G. SECTION 23 34 00, HVAC FANS: sound and vibration isolation requirements 

for fans. 

H. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS: Requirements for 

commissioning, systems readiness checklists, and training.  

1.3 QUALITY ASSURANCE 

A. Refer to article, QUALITY ASSURANCE in specification Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC and STEAM GENERATION. 

B. Noise Criteria: 

1. Noise levels in all 8 octave bands due to equipment and duct systems 

shall not exceed following NC levels: 

TYPE OF ROOM NC LEVEL 

Bathrooms and Toilet Rooms 40 

Conference Rooms 35 

Corridors (Nurse Stations) 40 

Corridors(Public) 40 
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SECTION 23 05 93 
TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Testing, adjusting, and balancing (TAB) of heating, ventilating and air 

conditioning (HVAC) systems. TAB includes the following:  

1. Planning systematic TAB procedures.  

2. Design Review Report. 

3. Systems Inspection report. 

4. Duct Air Leakage test report. 

5. Systems Readiness Report. 

6. Balancing air and water distribution systems; adjustment of total 

system to provide design performance; and testing performance of 

equipment and automatic controls.  

7. Vibration and sound measurements.  

8. Recording and reporting results.  

B. Definitions:  

1. Basic TAB used in this Section: "Testing, Adjusting and Balancing" 

section of 2011 ASHRAE Handbook, "HVAC Applications".  

2. TAB: Testing, Adjusting and Balancing; the process of checking and 

adjusting HVAC systems to meet design objectives.  

3. AABC: Associated Air Balance Council.  

4. NEBB: National Environmental Balancing Bureau.  

5. Hydronic Systems: Includes chilled water and heating hot water 

systems.   

6. Air Systems: Includes all outside air, supply air, return air, 

exhaust air and relief air systems.  

7. Flow rate tolerance: The allowable percentage variation, minus to 

plus, of actual flow rate from values (design) in the contract 

documents.  

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical 

Requirements. 

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT: Noise and Vibration Requirements. 

C. Section 23 07 11, HVAC INSULATION: Piping and Equipment Insulation. 

D. Section 23 36 00, AIR TERMINAL UNITS: Terminal Units Performance. 
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SECTION 23 07 11 
HVAC INSULATION 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field applied insulation for thermal efficiency and condensation 

control for  

1. HVAC piping, ductwork and equipment. 

B. Definitions  

1. ASJ: All service jacket, white finish facing or jacket.  

2. Air conditioned space: Space having air temperature and/or humidity 

controlled by mechanical equipment.  

3. Cold: Equipment, ductwork or piping handling media at design 

temperature of 16 degrees C (60 degrees F) or below.  

4. Concealed: Ductwork and piping above ceilings and in chases and pipe 

spaces.  

5. Exposed: Piping, ductwork, and equipment exposed to view in finished 

areas including mechanical and electrical equipment rooms or exposed 

to outdoor weather. Attics and crawl spaces where air handling units 

are located are considered to be mechanical rooms. Shafts, chases, 

unfinished attics, crawl spaces and pipe basements are not 

considered finished areas. 

6. FSK: Foil-scrim-kraft facing.  

7. Hot: HVAC Ductwork handling air at design temperature above 16 

degrees C (60 degrees F);HVAC equipment or piping handling media 

above 41 degrees C (105 degrees F). 

8. Density: kg/m3 - kilograms per cubic meter (Pcf - pounds per cubic 

foot).  

9. Runouts: Branch pipe connections up to 25-mm (one-inch) nominal size 

to fan coil units or reheat coils for terminal units. 

10. Thermal conductance: Heat flow rate through materials. 

a. Flat surface: Watt per square meter (BTU per hour per square 

foot).  

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear 

foot).  

11. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 
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SECTION 23 08 00 
COMMISSIONING OF HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 23.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility HVAC, 

related subsystems and related equipment.  This Sec tion supplements the 

general requirements specified in Section 01 91 00 General 

Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 23 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 23, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility HVAC systems commissioning will inc lude the systems listed 

in Section 01 91 00 General Commissioning Requireme nts. 
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SECTION 23 09 23 
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. The control system(s) shall be as indicated on t he project documents, 

point list, drawings and described in these specifi cations. This scope 

of work shall include a complete and working system  including all 

engineering, programming, controls and installation  materials, 

installation labor, commissioning and start-up, tra ining, final project 

documentation and warranty. 

B. Temperature controls shall be Andover(by Schneid er Electric). All 

controls work shall interface with existing Andover  building control 

system and existing Tridium control system. 

C. Engineering Control Center (ECC) shall include: 

1. Operator Workstation Web-Browser User Interface (UI).  

2. Ethernet, IP Supervisory Network. 

3. Graphic Operational Interface. 

4. Software Configuration Tools (SCT).  

5. Scheduling and Alarm Management software. 

6. Local ACC-LON or Infinet-2 networks. 

7. Network Area Controllers (NAC). 

8. Unitary Control Units (UCU). 

9. Connected I/O devices.  

10. Third party system Data Integration.  

D. The Controls Contractor’s work shall include all  labor, materials, 

special tools, equipment, enclosures, power supplie s, software, software 

licenses, Project specific software configurations and database entries, 

interfaces, wiring, tubing, installation, labeling,  engineering, 

calibration, documentation, submittals, testing, ve rification, training 

services, permits and licenses, transportation, shi pping, handling, 

administration, supervision, management, insurance,  Warranty, specified 

services and items required by the Contract for the  complete and fully 

functional Controls Systems. 

E. Following control devices and systems shall be u sed to provide the 

functional requirements of HVAC equipment and syste ms.  

1. Direct Digital Control (DDC) of HVAC equipment a nd systems. 

2. Terminal units and similar units for control of room environment 

conditions may be equipped with integral controls f urnished and 

installed by the equipment manufacturer or field mo unted. Refer to 

equipment specifications and as indicated in projec t documents.  
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SECTION 23 21 13 
HYDRONIC PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Water piping to connect HVAC equipment, includin g the following:  

1. Chilled water, heating hot water, and drain pipi ng.  

2. Extension of domestic water make-up piping.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, a nd SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23. 

D. Section 23 07 11, HVAC INSULATION: Piping insula tion. 

E. Section 23 25 00, HVAC WATER TREATMENT: Water tr eatment for open and 

closed systems. 

F. Section 23 09 23, DIRECT-DIGITAL SYSTEM FOR HVAC : Temperature and 

pressure sensors and valve operators. 

1.3 QUALITY ASSURANCE  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC, which includes welding 

qualifications.  

B. Submit prior to welding of steel piping a certif icate of Welder’s 

certification. The certificate shall be current and  not more than one 

year old. 

C. For mechanical pressed sealed fittings, only too ls of fitting 

manufacturer shall be used. 

D. Mechanical pressed fittings shall be installed b y factory trained 

workers. 

E. All grooved joint couplings, fittings, valves, a nd specialties shall be 

the products of a single manufacturer.  Grooving to ols shall be the 

same manufacturer as the grooved components. 

1. All castings used for coupling housings, fitting s, valve bodies, 

etc., shall be date stamped for quality assurance a nd traceability. 
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SECTION 23 22 13 
STEAM AND CONDENSATE HEATING PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Steam, condensate and vent piping inside buildin gs. 

B. Steam equipment. 

1.2 RELATED WORK  

A. General mechanical requirements and items, which  are common to more than 

one section of Division 23: Section 23 05 11, COMMO N WORK RESULTS FOR 

HVAC.  

B. Piping insulation: Section 23 07 11, HVAC INSULA TION.  

C. Water treatment for open and closed systems: Sec tion 23 25 00, HVAC 

WATER TREATMENT.  

D. Temperature and pressure sensors and valve opera tors: Section 23 09 23, 

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

1.3 QUALITY ASSURANCE  

 Section 23 05 11, COMMON WORK RESULTS FOR HVAC, wh ich includes welding 

qualifications.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Pipe and equipment supports.  

2. Pipe and tubing, with specification, class or ty pe, and schedule.  

3. Pipe fittings, including miscellaneous adapters and special fittings.  

4. Flanges, gaskets and bolting.  

5. Valves of all types.  

6. Strainers.  

7. Flexible connectors.  

8. Pipe alignment guides.  

9. Expansion joints.  

10. Expansion compensators.  

11. Flexible ball joints: Catalog sheets, performan ce charts, schematic 

drawings, specifications and installation instructi ons.  

12. All specified steam system components.  

13. Gages.  

14. Thermometers and test wells.  

C. Coordination Drawings: Refer to Article, SUBMITT ALS of Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC.  
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SECTION 23 25 00 
HVAC WATER TREATMENT 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies cleaning and treatment of  circulating HVAC water 

systems, including the following.  

1. Cleaning compounds.  

2. Chemical treatment for closed loop heat transfer  systems.  

1.2 RELATED WORK  

A. Test requirements and instructions on use of equ ipment/system: Section 

01 00 00, GENERAL REQUIREMENTS. 

B. General mechanical requirements and items, which  are common to more 

than one section of Division 23: Section 23 05 11, COMMON WORK RESULTS 

FOR HVAC.  

C. Piping and valves: Section 23 21 13, HYDRONIC PI PING and Section 

23 22 13, STEAM AND CONDENSATE HEATING PIPING.  

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE in Section  23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Technical Services: Provide the services of an e xperienced water 

treatment chemical engineer or technical representa tive to direct 

flushing, cleaning, pre-treatment, training, debugg ing, and acceptance 

testing operations; direct and perform chemical lim it control during 

construction period and monitor systems for a perio d of 12 months after 

acceptance, including not less than 6 service calls  and written status 

reports.  

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data including:  

1. Cleaning compounds and recommended procedures fo r their use.  

2. Chemical treatment for closed systems, including  installation and 

operating instructions.  

C. Materials Safety Data Sheet for all proposed che mical compounds, based 

on U.S. Department of Labor Form No. L5B-005-4.  

D. Maintenance and operating instructions in accord ance with Section 

01 00 00, GENERAL REQUIREMENTS.  
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SECTION 23 31 00  
HVAC DUCTS AND CASINGS  

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Ductwork and accessories for HVAC including the following:  

1. Supply air, return air, outside air, exhaust, ma ke-up air, and relief 

systems.  

2. Exhaust duct for “wet exhaust” ducts.   

B. Definitions:  

1. SMACNA Standards as used in this specification m eans the HVAC Duct 

Construction Standards, Metal and Flexible.  

2. Seal or Sealing: Use of liquid or mastic sealant , with or without 

compatible tape overlay, or gasketing of flanged jo ints, to keep air 

leakage at duct joints, seams and connections to an  acceptable 

minimum.  

3. Duct Pressure Classification: SMACNA HVAC Duct C onstruction 

Standards, Metal and Flexible.  

4. Exposed Duct: Exposed to view in a finished room . 

1.2 RELATED WORK  

A. Fire Stopping Material: Section 07 84 00, FIREST OPPING.  

B. General Mechanical Requirements: Section 23 05 1 1, COMMON WORK RESULTS 

FOR HVAC.  

C. Noise Level Requirements: Section 23 05 41, NOIS E AND VIBRATION CONTROL 

FOR HVAC PIPING and EQUIPMENT.  

D. Duct Insulation: Section 23 07 11, HVAC INSULATI ON. 

E. Plumbing Connections: Section 22 11 00, FACILITY  WATER DISTRIBUTION.  

F. Air Flow Control Valves and Terminal Units: Sect ion 23 36 00, AIR 

TERMINAL UNITS.  

G. Duct Mounted Coils: Section 23 82 16, AIR COILS.  

H. Supply Air Fans: Section 23 74 14, CUSTOM, OUTDO OR, CENTRAL-STATION AIR-

HANDLING UNITS.  

I. Return Air and Exhaust Air Fans: Section 23 34 0 0, HVAC FANS.  

J. Air Filters and Filters' Efficiencies: Section 2 3 40 00, HVAC AIR 

CLEANING DEVICES.  

K. Duct Mounted Instrumentation: Section 23 09 23, DIRECT-DIGITAL CONTROL 

SYSTEMFOR HVAC. 

L. Testing and Balancing of Air Flows: Section 23 0 5 93, TESTING, 

ADJUSTING, and BALANCING FOR HVAC. 

M. Smoke Detectors: Section 28 31 00, FIRE DETECTIO N and ALARM.  
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SECTION 23 34 00 
HVAC FANS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Fans for heating, ventilating and air conditioning. 

B. Product Definitions: AMCA Publication 99, Standard l-66. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

D. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM 

GENERATION EQUIPMENT. 

E. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT. 

F. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 

G. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

H. Section 23 74 14, CUSTOM, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS. 

I. Section 23 82 16, AIR COILS. 

J. Section 26 29 11, MOTOR CONTROLLERS. 

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Fans and power ventilators shall be listed in the current edition of 

AMCA 26l, and shall bear the AMCA performance seal. 

C. Operating Limits for Centrifugal Fans: AMCA 99 (Class I, II, and III).  

D. Fans and power ventilators shall comply with the following standards: 

l. Testing and Rating: AMCA 2l0. 

2. Sound Rating: AMCA 300. 

E. Vibration Tolerance for Fans and Power Ventilators: Section 23 05 41, 

NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT. 

F. Performance Criteria: 

l. The fan schedule shall show the design air volume and static 

pressure.  Select the fan motor HP by increasing the fan BHP by 10 

percent to account for the drive losses and field conditions.  

2. Select the fan operating point as follows: 

a. Forward Curve and Axial Flow Fans:  Right hand side of peak 

pressure point 

b. Air Foil, Backward Inclined, or Tubular: At or near the peak 

static efficiency. 
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SECTION 23 36 00 
AIR TERMINAL UNITS 

PART 1 - GENERAL   

1.1 DESCRIPTION  

 Air terminal units. 

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23. 

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND 

EQUIPMENT: Noise requirements. 

C. Section 23 31 00, HVAC DUCTS AND CASINGS: Ducts and flexible 

connectors. 

D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Valve 

operators. 

E. Section 23 05 93, TESTING, ADJUSTING, AND BALANC ING FOR HVAC: Flow 

rates adjusting and balancing. 

F. Section 23 82 16, AIR COILS: Heating and Cooling  Coils pressure 

ratings. 

1.3 QUALITY ASSURANCE  

 Refer to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Air Terminal Units: Submit test data.  

C. Samples: Provide one typical air terminal unit f or approval by the COR.  

These units will be returned to the Contractor afte r all similar units 

have been shipped and deemed acceptable at the job site.  

D. Certificates:  

1. Compliance with paragraph, QUALITY ASSURANCE.  

2. Compliance with specified standards.  

E. Operation and Maintenance Manuals: Submit in acc ordance with paragraph, 

INSTRUCTIONS, in Section 01 00 00, GENERAL REQUIREM ENTS.  
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SECTION 23 37 00 
AIR OUTLETS AND INLETS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Air outlets and inlets.  

1.2 RELATED WORK  

A. General Mechanical Requirements: Section 23 05 1 1, COMMON WORK RESULTS 

FOR HVAC. 

B. Noise Level Requirements: Section 23 05 41, NOIS E AND VIBRATION CONTROL 

FOR HVAC PIPING AND EQUIPMENT.  

C. Testing and Balancing of Air Flows: Section 23 0 5 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 

1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Fire Safety Code: Comply with NFPA 90A.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Diffusers, registers, grilles and accessories.  

2. Gravity ventilators. 

C. Coordination Drawings: Refer to article, SUBMITT ALS, in Section 23 05 

11, COMMON WORK RESULTS FOR HVAC.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Diffusion Council Test Code:  

1062 GRD-84.............Certification, Rating, and Test Manual 4 th  

Edition  

C. American Society of Civil Engineers (ASCE): 

ASCE7-98................Minimum Design Loads for Bu ildings and Other 

Structures  

D. American Society for Testing and Materials (ASTM ):  

A167-99.................Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet and Strip  
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SECTION 23 40 00 
HVAC AIR CLEANING DEVICES 

PART 1 - GENERAL   

1.1 DESCRIPTION  

A. Air filters for heating, ventilating and air conditioning.  

B. Definitions: Refer to ASHRAE Standard 52.1 for definitions of face 

velocity, net effective filtering area, media velocity, resistance 

pressure drop), atmospheric dust spot efficiency and dust-holding 

capacity. ASHRAE Standard 52.1 measures arrestance, dust spot efficiency 

and dust holding capacity of filters. 

C. Refer to ASHRAE Standard 52.2 for definitions of MERV (Minimum 

Efficiency Reporting Value), PSE (Particle Size Efficiency) and particle 

size ranges for each MERV number. ASHRAE Standard 52.2 measures particle 

size efficiency (PSE). 

1.2 RELATED WORK  

A. General mechanical requirements and items, which are common to more than 

one section of Division 23: Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC. 

1.3 QUALITY ASSURANCE  

A. Air Filter Performance Report for Extended Surface Filters:  

1. Submit a test report for each Grade of filter being offered. The 

report shall not be more than three (3) years old and prepared by 

using test equipment, method and duct section as specified by ASHRAE 

Standards 52.1 and 52.2 for type filter under test and acceptable to 

the COR, indicating that filters comply with the requirements of this 

specification. Test for 150 m/min (500 fpm) will be accepted for 

lower velocity rated filters provided the test report of an 

independent testing laboratory complies with all the requirements of 

this specification. 

2. Government Option: The Government at its option may take one of the 

filters for each different type submitted and run an independent test 

to determine if the filter meets the requirements of this 

specification. When the filter meets the requirements, the Government 

will pay for the test. When the filter does not meet the 

specification requirements, the manufacturer will be required to pay 

for the test and replace the filters with filters that will perform 

as required by the specifications. 

 3. Guarantee Performance: The manufacturer shall supply ASHRAE 52.2 test 

reports on each filter type submitted. Any filter supplied will be 

required to maintain the minimum efficiency shown on the ASHRAE 
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SECTION 23 51 00 
BREECHINGS, CHIMNEYS, AND STACKS 

PART 1 – GENERAL:  

1.1 DESCRIPTION:  

 This section specifies flue gas exhaust system and  all accessories from 

the boiler outlet to the stack outlet to the atmosp here. Flue gas 

recirculation (FGR) ductwork (if required by burner s furnished) is also 

specified.   

1.2 RELATED WORK:  

A.  Roof Penetrations: Section 07 60 00, FLASHING AND S HEET METAL. 

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC A ND STEAM GENERATION. 

C. Section 23 05 51, NOISE AND VIBRATION CONTROL FO R BOILER PLANT. 

D. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLA NT INSULATION.  

1.3 QUALITY ASSURANCE:  

1.  Provide scale drawings showing nominal dimensions a nd weight of the 

systems.  

2.  Boiler and burner manufacturer shall review complet e system from boiler 

flue gas outlet to stack outlet to atmosphere and a dvise the Government 

of any changes required to meet boiler and burner p erformance 

requirements. Note the altitude of plant site. 

3.  If a double wall, factory-fabricated, positive pres sure breeching and 

stack system is provided, the manufacturer shall co mpletely engineer the 

entire system and provide all components. Manufactu rer’s representative 

shall provide installation instructions prior to st art of construction, 

train the installers and certify in writing to the Contracting Officers 

Representative (COR) that the entire installation c omplies with the 

official standards of the manufacturer and with the  project 

specifications.  

4.  Flue gas recirculation ductwork shall be designed a nd provided by the 

burner manufacturer. 

1.4 SUBMITTALS:  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B.  Design, materials, weights, construction, pressure and temperature 

limitations of breeching and stack systems, flue ga s recirculation 

system.  

C.  Drawings showing all components, system arrangement  and dimensions. 

D. Design, construction, allowable movements, movem ent forces, pressure and 

temperature limitations of expansion joints. 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical systems, material s, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, transformers, con ductors and cable, 

switchboards, switchgear, panelboards, motor contro l centers, 

generators, automatic transfer switches, and other items and 

arrangements for the specified items are shown on t he drawings. 

C. Electrical service entrance equipment and arrang ements for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility compa ny approval for 

sizes and settings of these devices. 

D. Conductor ampacities specified or shown on the d rawings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The International Building Code (IBC), National Electrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements for 

materials and installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 
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if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 

B. Definitions: 

1. Listed: Materials and equipment included in a li st published by an 

organization that is acceptable to the Authority Ha ving Jurisdiction 

and concerned with evaluation of products or servic es, that 

maintains periodic inspection of production or list ed materials and 

equipment or periodic evaluation of services, and w hose listing 

states that the materials and equipment either meet s appropriate 

designated standards or has been tested and found s uitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has be en attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the Authority Having Jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled materials and equipment, and by whose la beling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nat ionally 

recognized standards or to be safe for use in a spe cified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certificat ion. 

4. Nationally Recognized Testing Laboratory: Testin g laboratory which 

is recognized and approved by the Secretary of Labo r in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

currently produce, as one of the manufacturer's pri ncipal products, the 

materials and equipment specified for this project,  and shall have 

manufactured the materials and equipment for at lea st three years. 

B. Product Qualification: 

1. Manufacturer's materials and equipment shall hav e been in 

satisfactory operation, on three installations of s imilar size and 

type as this project, for at least three years. 
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2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

 
C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within fo ur hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 

1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division 26 are the 

latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 2 6 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring and terminals shall be identified  on the equipment being 

furnished and on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The Contractor shall notify the Government through the COR a minimum 

of 15 working days prior to the manufacturer’s perf orming the 

factory tests. 
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2. Four copies of certified test reports shall be f urnished to the COR 

two weeks prior to final inspection and not more th an 90 days after 

completion of the tests. 

3. When materials and equipment fail factory tests,  and re-testing and 

re-inspection is required, the Contractor shall be liable for all 

additional expenses for the Government to witness r e-testing. 

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and rela ted components shall 

include, but not be limited to additions or changes  to branch circuits, 

circuit protective devices, conduits, wire, feeders , controls, panels 

and installation methods. 

1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean d ry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protecte d against entry of 

foreign matter, and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced,  as determined by 

the COR. 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment shall be refinished w ith the same quality 

of paint and workmanship as used by the manufacture r so repaired 

areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requir ements of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 
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B. Job site safety and worker safety is the respons ibility of the 

Contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized. When an electrical outage c annot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 

1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energiz ed electrical 

components, certified and tested insulated tools, e tc.) while 

working on energized systems in accordance with NFP A 70E. 

2. Before initiating any work, a job specific work plan must be 

developed by the Contractor with a peer review cond ucted and 

documented by the COR and Medical Center staff. The  work plan must 

include procedures to be used on and near the live electrical 

equipment, barriers to be installed, safety equipme nt to be used, 

and exit pathways. 

3. Work on energized circuits or equipment cannot b egin until prior 

written approval is obtained from the COR. 

D. For work that affects existing electrical system s, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. Refer to Article OPERATIONS AND STORA GE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to exi sting work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 

or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit wit h other trades to 

minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working clearances shall not be less than specif ied in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as direc ted at no 

additional cost to the Government. 
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2. "Readily accessible” is defined as being capable  of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under o r over obstacles 

such as, but not limited to, motors, pumps, belt gu ards, 

transformers, piping, ductwork, conduit and raceway s. 

D. Electrical service entrance equipment and arrang ements for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility compa ny approval for 

sizes and settings of these devices. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards and switc hgear, panelboards, 

cabinets, motor controllers, fused and non-fused sa fety switches, 

generators, automatic transfer switches, separately  enclosed circuit 

breakers, individual breakers and controllers in sw itchboards, 

switchgear and motor control assemblies, control de vices and other 

significant equipment. 

B. Identification signs for Normal Power System equ ipment shall be 

laminated black phenolic resin with a white core wi th engraved 

lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic resin 

with a white core with engraved lettering. Letterin g shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shal l indicate equipment 

designation, rated bus amperage, voltage, number of  phases, number of 

wires, and type of EES power branch as applicable.  Secure nameplates 

with screws. 

C. Install adhesive arc flash warning labels on all  equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm2), required PPE category and description 

including the  glove rating, voltage rating of the equipment, limited 

approach distance (inches), restricted approach dis tance (inches), 

prohibited approach distance (inches), equipment/bu s name, date 

prepared, and manufacturer name and address. Contra ctor shall match 
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existing information, size and style as existing la bels installed in 

facility. Refer to Section 26 05 73 OVERCURRENT PRO TECTIVE DEVICE 

COORDINATION STUDY for additional information. 

1.12 SUBMITTALS 

A. Submit to the COR in accordance with Section 01 33 23, SHOP DRAWINGS, 

PRODUCT DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequ ate descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, and test reports as requi red. 

 
2. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems, and equipment asse mblies. All 

terminal points and wiring shall be identified on w iring diagrams. 

3. Parts list which shall include information for r eplacement parts and 

ordering instructions, as recommended by the equipm ent manufacturer. 

F. Maintenance and Operation Manuals:  
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1. Submit as required for systems and equipment spe cified in the 

technical sections. Furnish in hardcover binders or  an approved 

equivalent. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, and 

contract name and number. Include in the manual the  names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 

3. Provide a table of contents and assemble the man ual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  and 

replacement parts, and name of servicing organizati on. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f shop drawings, 

manuals, test reports, certifications, and samples as applicable. 

H. After approval and prior to installation, furnis h the COR with one 

sample of each of the following: 
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1. A minimum 300 mm (12 inches) length of each type  and size of wire 

and cable along with the tag from the coils or reel s from which the 

sample was taken. The length of the sample shall be  sufficient to 

show all markings provided by the manufacturer. 

2. Each type of conduit coupling, bushing, and term ination fitting.  

3. Conduit hangers, clamps, and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, lighting  control sensor, 

outlet box, manual motor starter, device wall plate , engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit brea ker. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

 
1.14 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, ma terials, and labor for 

tests. 

B. Where systems are comprised of components specif ied in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between various 

manufacturer’s representatives and technicians so t hat a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Cont ractor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  

Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.15 WARRANTY 

A. All work performed and all equipment and materia l furnished under this 

Division shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.16 INSTRUCTION 

A. Instruction to designated Government personnel s hall be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 
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B. Furnish the services of competent instructors to  give full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 

installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C. A training schedule shall be developed and submi tted by the Contractor 

and approved by the COR at least 30 days prior to t he planned training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 
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SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire-resistant rated construction.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for conductors and cables. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested  at the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings and insulation type for each conductor and 

cable. 

2) Splicing materials and pulling lubricant. 

2. Certifications: Two weeks prior to final inspect ion, submit the 

following.  
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a. Certification by the manufacturer that the condu ctors and cables 

conform to the requirements of the drawings and spe cifications. 

b. Certification by the Contractor that the conduct ors and cables 

have been properly installed, adjusted, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

D2304-10................Test Method for Thermal End urance of Rigid 

Electrical Insulating Materials 

D3005-10................Low-Temperature Resistant V inyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

C. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Grounding and Bonding Equip ment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Syste ms 

486E-09.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cables 

514B-04.................Conduit, Tubing, and Cable Fittings 
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PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller s izes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be s tranded for final 

connection to motors, transformers, and vibrating e quipment. 

4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

D. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation o r solid color 

coating. 

2. No. 8 AWG and larger: Color-coded using one of t he following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified . 

c. Color using 19 mm (0.75 inches) wide tape.  

4. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

5. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

6. Lighting circuit “switch legs”, and 3-way and 4- way switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color cod ing indicated 

above. The unique color codes shall be solid and in  accordance with 

the NEC. Coordinate color coding in the field with the COR. 
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7. Color code for isolated power system wiring shal l be in accordance 

with the NEC. 

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller:  

1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation, approved for copper and aluminum conduc tors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G: 

1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and 

corrosion-resistant material, listed for use with c opper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

4. All bolts, nuts, and washers used with splices s hall be zinc-plated 

steel. 

D. Above Ground Splices for 250 kcmil and Larger: 

1. Long barrel “butt-splice” or “sleeve” type compr ession connectors, 

with minimum of two compression indents per wire, l isted for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

E. Plastic electrical insulating tape: Per ASTM D23 04, flame-retardant, 

cold and weather resistant. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosi on-resistant material, 

listed for use with copper and aluminum conductors.  
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B. Long barrel compression type of high conductivit y and 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors. 

C. All bolts, nuts, and washers used to connect con nections and 

terminations to bus bars or other termination point s shall be zinc-

plated steel. 

2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these sp ecifications, control 

wiring shall be as specified herein, except that th e minimum size shall 

be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the volt age drop under in-rush 

conditions does not adversely affect operation of t he controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

B. Shall not be used on conductors for isolated pow er systems. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, a s specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction  boxes, pullboxes, 

manholes, or handholes. 

D. Conductors of different systems (e.g., 120 V and  277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, en closures, and equipment 

assemblies, neatly form, train, and tie the conduct ors with non-

metallic ties. 

G. For connections to motors, transformers, and vib rating equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 

H. Use non-hardening duct-seal to seal conduits ent ering a building, after 

installation of conductors. 

I. Conductor and Cable Pulling: 
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1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling. Use lubrican ts approved for 

the cable. 

2. Use nonmetallic pull ropes. 

3. Attach pull ropes by means of either woven baske t grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pull ed simultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be inst alled in any one 

conduit. 

K. When stripping stranded conductors, use a tool t hat does not damage the 

conductor or remove conductor strands. 

3.2 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure, 

and tightened to manufacturer’s published torque va lues using a torque 

screwdriver or wrench. 

B. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.3 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutr al, and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in junction 

boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered 

by tape, apply tags to cable, stating size and insu lation type. 

3.4 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox and each underground ma nhole and handhole, 

install brass tags on all feeder conductors to clea rly designate their 

circuit identification and voltage. The tags shall be the embossed 

type, 40 mm (1-1/2 inches) in diameter and 40 mils thick. Attach tags 

with plastic ties.  

3.5 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, exis ting conductors shall 

not be reused.  
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3.6 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall control wiring 

and connect to equipment to perform the required fu nctions as specified 

or as shown on the drawings.  

B. Install a separate power supply circuit for each  system, except where 

otherwise shown on the drawings. 

3.7 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

D. In each manhole and handhole, install embossed b rass tags to identify 

the system served and function. 

3.8 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical co ndition. 

2. Electrical tests: 

a. After installation but before connection to util ization devices, 

such as fixtures, motors, or appliances, test condu ctors phase-

to-phase and phase-to-ground resistance with an ins ulation 

resistance tester.  Existing conductors to be reuse d shall also 

be tested.   

b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000 

V DC for 600 V rated cable. Apply test for one minu te or until 

reading is constant for 15 seconds, whichever is lo nger. Minimum 

insulation resistance values shall not be less than  25 megohms 

for 300 V rated cable and 100 megohms for 600 V rat ed cable. 

c. Perform phase rotation test on all three-phase c ircuits. 

---END--- 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding  electrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, and lightning protection system grou nding electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this section 

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes. 

D. Section 26 22 00, LOW-VOLTAGE TRANSFORMERS: Low- voltage transformers. 

E. Section 26 24 16, PANELBOARDS: Low-voltage panel boards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit plans showing the location of system grou nding electrodes 

and connections, and the routing of aboveground and  underground 

grounding electrode conductors. 

2. Test Reports: 

a. Two weeks prior to the final inspection, submit ground resistance 

field test reports to the COR. 

3. Certifications: 
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a. Certification by the Contractor that the groundi ng equipment has 

been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-11...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-83...................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

99-12...................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

 
PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulate d stranded copper, 

except that sizes No. 14 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 

B. Bonding conductors shall be bare stranded copper , except that sizes No. 

14 AWG and smaller shall be bare solid copper.  Bon ding conductors 
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shall be stranded for final connection to motors, t ransformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

D. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

 
2.2 GROUND RODS 

A. Steel or copper clad steel, 19 mm (0.75 inch) di ameter by 3 M (10 feet) 

long.   

B. Quantity of rods shall be as shown on the drawin gs, and as required to 

obtain the specified ground resistance.  

2.3 CONCRETE ENCASED ELECTRODE 

A. Concrete encased electrode shall be No. 4 AWG ba re copper wire, 

installed per NEC. 

2.4 GROUND CONNECTIONS 

A. Below Grade and Inaccessible Locations: Exotherm ic-welded type 

connectors.  

B. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum an d copper conductors.  

For wire sizes No. 8 AWG and larger, use compressio n-type 

connectors.  For wire sizes smaller than No. 8 AWG,  use mechanical 

type lugs.  Connectors or lugs shall use zinc-plate d steel bolts, 

nuts, and washers.  Bolts shall be torqued to the v alues recommended 

by the manufacturer. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Connection to Grounding Bus Bars: Listed for use  with aluminum and 

copper conductors.  Use mechanical type lugs, with zinc-plated steel 

bolts, nuts, and washers. Bolts shall be torqued to  the values 

recommended by the manufacturer. 

4. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use 

with aluminum and copper conductors.  Use mechanica l type lugs, with 

zinc-plated steel bolts, nuts, and washers. Bolts s hall be torqued 

to the values recommended by the manufacturer. 

2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

A. Provide solid copper ground bars designed for mo unting on the framework 

of open or cabinet-enclosed equipment racks.  Groun d bars shall have 

minimum dimensions of 6.3 mm (0.25 inch) thick x 19  mm (0.75 inch) 
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wide, with length as required or as shown on the dr awings.  Provide 

insulators and mounting brackets. 

2.6 GROUND TERMINAL BLOCKS 

A. At any equipment mounting location (e.g., backbo ards and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

mechanical type lugs, with zinc-plated steel bolts,  nuts, and washers. 

Bolts shall be torqued to the values recommended by  the manufacturer. 

 
2.7 GROUNDING BUS BAR 

A. Pre-drilled rectangular copper bar with stand-of f insulators, minimum 

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high i n cross-section, 

length as shown on the drawings, with hole size, qu antity, and spacing 

per detail shown on the drawings.  Provide insulato rs and mounting 

brackets. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install grounding equipment in accordance with t he NEC, as shown on the 

drawings, and as specified herein.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformer.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

 
C. Equipment Grounding: Metallic piping, building s tructural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

 
D. For patient care area electrical power system gr ounding, conform to 

NFPA 99 and NEC.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are normally b uried or otherwise 

inaccessible, by exothermic weld. 

3.3 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  
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B. Metallic Piping, Building Structural Steel, and Supplemental 

Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  pipe systems, 

building structural steel, and supplemental or made  electrodes. 

Provide jumpers across insulating joints in the met allic piping.  

2. Provide a supplemental ground electrode as shown  on the drawings and 

bond to the grounding electrode system.  

C. Switchgear, Switchboards, Unit Substations, Pane lboards, Motor Control 

Centers, Engine-Generators, Automatic Transfer Swit ches, and other 

electrical equipment:  

1. Connect the equipment grounding conductors to th e ground bus.  

2. Connect metallic conduits by grounding bushings and equipment 

grounding conductor to the equipment ground bus. 

D. Transformers:  

1. Exterior: Exterior transformers supplying interi or service equipment 

shall have the neutral grounded at the transformer secondary. 

Provide a grounding electrode at the transformer.  

2. Separately derived systems (transformers downstr eam from service 

equipment): Ground the secondary neutral at the tra nsformer. Provide 

a grounding electrode conductor from the transforme r to nearest 

component of the grounding electrode. 

3.5 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metalli c feeder conduits 

that carry a grounded conductor from exterior trans formers to 

interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 

3. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

4. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 
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bushings with a equipment grounding conductor to th e equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders, and power and lighting branch cir cuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 

D. Wireway Systems: 

1. Bond the metallic structures of wireway to provi de electrical 

continuity throughout the wireway system, by connec ting a No. 6 AWG 

bonding jumper at all intermediate metallic enclosu res and across 

all section junctions. 

2. Install insulated No. 6 AWG bonding jumpers betw een the wireway 

system, bonded as required above, and the closest b uilding ground at 

each end and approximately every 16 M (50 feet). 

3. Use insulated No. 6 AWG bonding jumpers to groun d or bond metallic 

wireway at each end for all intermediate metallic e nclosures and 

across all section junctions. 

4. Use insulated No. 6 AWG bonding jumpers to groun d cable tray to 

column-mounted building ground plates (pads) at eac h end and 

approximately every 15 M (49 feet). 

E. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green  ground terminal to 

the device box ground screw and a jumper to the bra nch circuit 

equipment grounding conductor.  

F. Ground lighting fixtures to the equipment ground ing conductor of the 

wiring system. Fixtures connected with flexible con duit shall have a 

green ground wire included with the power wires fro m the fixture 

through the flexible conduit to the first outlet bo x.  

G. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment groundi ng conductor.  

H. Raised Floors: Provide bonding for all raised fl oor components as shown 

on the drawings. 
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I. Panelboard Bonding in Patient Care Areas: The eq uipment grounding 

terminal buses of the normal and essential branch c ircuit panel boards 

serving the same individual patient vicinity shall be bonded together 

with an insulated continuous copper conductor not l ess than No. 10 AWG, 

installed in rigid metal conduit.  

3.6 CORROSION INHIBITORS 

A. When making grounding and bonding connections, a pply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.7 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

grounding electrode system. Bonding connections sha ll be made as close 

as practical to the equipment ground bus.  

B. In operating rooms and at intensive care and cor onary care type beds, 

bond the medical gas piping and medical vacuum pipi ng at the outlets 

directly to the patient ground bus.  

3.8 LIGHTNING PROTECTION SYSTEM 

A. Bond the lightning protection system to the elec trical grounding 

electrode system. 

 
3.9 MAIN ELECTRICAL ROOM GROUNDING 

A. Provide ground bus bar and mounting hardware at each main electrical 

room where incoming feeders are terminated, as show n on the drawings. 

Connect to pigtail extensions of the building groun ding ring, as shown 

on the drawings. 

 
3.10 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any 

modifications or additions to the grounding electro de system necessary 

for compliance without additional cost to the Gover nment. Final tests 

shall ensure that this requirement is met. 

B. Grounding system resistance shall comply with th e electric utility 

company ground resistance requirements.  

3.11 GROUND ROD INSTALLATION  

A. For outdoor installations, drive each rod vertic ally in the earth, 

until top of rod is 610 mm (24 inches) below final grade. 

B. For indoor installations, leave 100 mm (4 inches ) of each rod exposed.  
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C. Where buried or permanently concealed ground con nections are required, 

make the connections by the exothermic process, to form solid metal 

joints. Make accessible ground connections with mec hanical pressure-

type ground connectors.  

D. Where rock or impenetrable soil prevents the dri ving of vertical ground 

rods, install angled ground rods or grounding elect rodes in horizontal 

trenches to achieve the specified ground resistance .  

3.12 ACCEPTANCE CHECKS AND TESTS  

A. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized or connected to th e electric utility 

company ground system, and shall be made in normall y dry conditions not 

fewer than 48 hours after the last rainfall.  

B. Resistance measurements of separate grounding el ectrode systems shall 

be made before the systems are bonded together.  Th e combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Below-grade connections shall be visually inspec ted by the COR prior to 

backfilling.  The Contractor shall notify the COR 2 4 hours before the 

connections are ready for inspection. 

---END--- 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 06 10 00, ROUGH CARPENTRY: Mounting boar d for telephone 

closets. 

B. Section 07 60 00, FLASHING AND SHEET METAL: Fabr ications for the 

deflection of water away from the building envelope  at penetrations. 

C. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire rated construction. 

D. Section 07 92 00, JOINT SEALANTS: Sealing around  conduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

E. Section 09 91 00, PAINTING: Identification and p ainting of conduit and 

other devices. 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

G. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Size and location of main feeders. 

b. Size and location of panels and pull-boxes. 
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c. Layout of required conduit penetrations through structural 

elements. 

d. Submit the following data for approval: 

1) Raceway types and sizes. 

2) Conduit bodies, connectors and fittings. 

3) Junction and pull boxes, types and sizes. 

2. Certifications:  Two weeks prior to final inspec tion, submit the 

following:  

a. Certification by the manufacturer that raceways,  conduits, 

conduit bodies, connectors, fittings, junction and pull boxes, 

and all related equipment conform to the requiremen ts of the 

drawings and specifications. 

b. Certification by the Contractor that raceways, c onduits, conduit 

bodies, connectors, fittings, junction and pull box es, and all 

related equipment have been properly installed. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Cond uit 

C80.3-05................Steel Electrical Metal Tubi ng 

C80.6-05................Electrical Intermediate Met al Conduit 

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-11....................Surface Metal Raceway and F ittings 

6-07....................Electrical Rigid Metal Cond uit - Steel 

50-95...................Enclosures for Electrical E quipment 

360-13..................Liquid-Tight Flexible Steel  Conduit 

467-13..................Grounding and Bonding Equip ment 

514A-13.................Metallic Outlet Boxes 

514B-12.................Conduit, Tubing, and Cable Fittings 

514C-07.................Nonmetallic Outlet Boxes, F lush-Device Boxes 

and Covers  



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
26 05 33 - 3 

651-11..................Schedule 40 and 80 Rigid PV C Conduit and 

Fittings 

651A-11.................Type EB and A Rigid PVC Con duit and HDPE 

Conduit 

797-07..................Electrical Metallic Tubing 

1242-06.................Electrical Intermediate Met al Conduit - Steel 

E. National Electrical Manufacturers Association (N EMA): 

TC-2-13.................Electrical Polyvinyl Chlori de (PVC) Tubing and 

Conduit 

TC-3-13.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-12..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

FB2.10-13...............Selection and Installation Guidelines for 

Fittings for use with Non-Flexible Conduit or 

Tubing (Rigid Metal Conduit, Intermediate 

Metallic Conduit, and Electrical Metallic 

Tubing) 

FB2.20-12...............Selection and Installation Guidelines for 

Fittings for use with Flexible Electrical 

Conduit and Cable 

F. American Iron and Steel Institute (AISI): 

S100-2007...............North American Specificatio n for the Design of 

Cold-Formed Steel Structural Members 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size:  In accordance with the NEC, but n ot less than 13 mm 

(0.5-inch) unless otherwise shown.  Where permitted  by the NEC, 13 mm 

(0.5-inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 

B. Conduit: 

1. Size:  In accordance with the NEC, but not less than 21 mm (0.75-

inch). 

2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1. 

 
3. Rigid Intermediate Steel Conduit (IMC):  Shall c onform to UL 1242 

and ANSI C80.6. 
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4. Electrical Metallic Tubing (EMT):  Shall conform  to UL 797 and ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inches)  and shall be 

permitted only with cable rated 600 V or less. 

5. Flexible Metal Conduit:  Shall conform to UL 1. 

6. Liquid-tight Flexible Metal Conduit:  Shall conf orm to UL 360. 

7. Direct Burial Plastic Conduit:  Shall conform to  UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface Metal Raceway:  Shall conform to UL 5. 

C. Conduit Fittings:  

1. Rigid Steel and Intermediate Metallic Conduit Fi ttings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings,  conduit bodies, 

and elbows: Only steel or malleable iron materials are 

acceptable. Integral retractable type IMC couplings  are also 

acceptable. 

c. Locknuts:  Bonding type with sharp edges for dig ging into the 

metal wall of an enclosure. 

d. Bushings:  Metallic insulating type, consisting of an insulating 

insert, molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

e. Erickson (Union-Type) and Set Screw Type Couplin gs:  Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete.  Use set sc rews of case-

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground.  Tightening of se t screws with 

pliers is prohibited. 

f. Sealing Fittings:  Threaded cast iron type.  Use  continuous 

drain-type sealing fittings to prevent passage of w ater vapor.  

In concealed work, install fittings in flush steel boxes with 

blank cover plates having the same finishes as that  of other 

electrical plates in the room. 

 
2. Electrical Metallic Tubing Fittings:  

a. Fittings and conduit bodies shall meet the requi rements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 
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c. Couplings and connectors: Concrete tight and rai n tight, with 

connectors having insulated throats. Use gland and ring 

compression type couplings and connectors for condu it sizes 50 mm 

(2 inches) and smaller. Use set screw type coupling s with four 

set screws each for conduit sizes over 50 mm (2 inc hes). Use set 

screws of case-hardened steel with hex head and cup  point to 

firmly seat in wall of conduit for positive groundi ng. 

d. Indent-type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

3. Flexible Metal Conduit Fittings: 

a. Conform to UL 514B.  Only steel or malleable iro n materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

4. Liquid-tight Flexible Metal Conduit Fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g.  Connectors 

shall have insulated throats. 

5. Direct Burial Plastic Conduit Fittings:  Fitting s shall meet the 

requirements of UL 514C and NEMA TC3. 

6. Surface Metal Raceway Fittings:  As recommended by the raceway 

manufacturer.  Include couplings, offsets, elbows, expansion joints, 

adapters, hold-down straps, end caps, conduit entry  fittings, 

accessories, and other fittings as required for com plete system. 

7. Expansion and Deflection Couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 19 mm (0.75-inch) deflection, expa nsion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit 

ground continuity and a low-impedance path for faul t currents, in 

accordance with UL 467 and the NEC tables for equip ment grounding 

conductors. 
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d. Jacket:  Flexible, corrosion-resistant, watertig ht, moisture and 

heat-resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and Hardware:  Zinc-coat or provide equiva lent corrosion 

protection. 

2. Individual Conduit Hangers:  Designed for the pu rpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple Conduit (Trapeze) Hangers:  Not less th an 38 mm x 38 mm 

(1.5 x 1.5 inches), 12-gauge steel, cold-formed, li pped channels; 

with not less than 9 mm (0.375-inch) diameter steel  hanger rods. 

4. Solid Masonry and Concrete Anchors:  Self-drilli ng expansion 

shields, or machine bolt expansion. 

 
E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Rustproof cast metal where required by the NEC o r shown on drawings. 

3. Sheet Metal Boxes:  Galvanized steel, except whe re shown on 

drawings. 

F. Metal Wireways:  Equip with hinged covers, excep t as shown on drawings. 

Include couplings, offsets, elbows, expansion joint s, adapters, hold-

down straps, end caps, and other fittings to match and mate with 

wireways as required for a complete system. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cut holes in advance where they should be placed  in the structural 

elements, such as ribs or beams.  Obtain the approv al of the COR 

prior to drilling through structural elements. 

2. Cut holes through concrete and masonry in new an d existing 

structures with a diamond core drill or concrete sa w.  Pneumatic 

hammers, impact electric, hand, or manual hammer-ty pe drills are not 

allowed, except when permitted by the COR where wor king space is 

limited. 

B. Firestop:  Where conduits, wireways, and other e lectrical raceways pass 

through fire partitions, fire walls, smoke partitio ns, or floors, 

install a fire stop that provides an effective barr ier against the 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
26 05 33 - 7 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING. 

 
C. Waterproofing:  At floor, exterior wall, and roo f conduit penetrations, 

completely seal the gap around conduit to render it  watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, NEMA, as shown on dr awings, and as 

specified herein. 

B. Raceway systems used for Essential Electrical Sy stems (EES) shall be 

entirely independent of other raceway systems. 

C. Install conduit as follows: 

1. In complete mechanically and electrically contin uous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or sp ecified herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not pe rmitted.  Remove and 

replace the damaged conduits with new conduits. 

4. Assure conduit installation does not encroach in to the ceiling 

height head room, walkways, or doorways. 

5. Cut conduits square, ream, remove burrs, and dra w up tight. 

6. Independently support conduit at 2.4 M (8 feet) on centers with 

specified materials and as shown on drawings.  

7. Do not use suspended ceilings, suspended ceiling  supporting members, 

lighting fixtures, other conduits, cable tray, boxe s, piping, or 

ducts to support conduits and conduit runs. 

8. Support within 300 mm (12 inches) of changes of direction, and 

within 300 mm (12 inches) of each enclosure to whic h connected. 

9. Close ends of empty conduits with plugs or caps at the rough-in 

stage until wires are pulled in, to prevent entry o f debris. 

10. Conduit installations under fume and vent hoods  are prohibited. 

11. Secure conduits to cabinets, junction boxes, pu ll-boxes, and outlet 

boxes with bonding type locknuts.  For rigid steel and IMC conduit 

installations, provide a locknut on the inside of t he enclosure, 

made up wrench tight.  Do not make conduit connecti ons to junction 

box covers. 
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12. Flashing of penetrations of the roof membrane i s specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

13. Conduit bodies shall only be used for changes i n direction, and 

shall not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets an d for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown on 

drawings. 

2. Deviations:  Make only where necessary to avoid interferences and 

only after drawings showing the proposed deviations  have been 

submitted and approved by the COR. 

F. Coordination: 

1. Refer to 26 05 11 Submittals for Layout Drawing requirements. 

2. All conduits shall be installed as to not interf ere with 

manufacturer equipment clearances. Any violation of  code or 

manufacturer clearances shall be fixed at contracto r’s expense. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit:  Rigid steel, IMC, or EMT.  Do not inst all EMT in concrete 

slabs that are in contact with soil, gravel, or vap or barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, an d after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than one-third o f the slab 

thickness is prohibited. 

b. Space between conduits in slabs:  Approximately six conduit 

diameters apart, and one conduit diameter at condui t crossings.  
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c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (0.75-inch) of con crete around 

the conduits. 

5. Make couplings and connections watertight.  Use thread compounds 

that are UL approved conductive type to ensure low resistance ground 

continuity through the conduits.  Tightening setscr ews with pliers 

is prohibited. 

B. Above Furred or Suspended Ceilings and in Walls:  

 
1. Conduit for Conductors Above 600 V:  Rigid steel .  Mixing different 

types of conduits in the same system is prohibited.  

2. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the same syst em is prohibited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1.8 

M (6 feet) of flexible metal conduit extending from  a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited.  

6. For conduits running through metal studs, limit field cut holes to 

no more than 70% of web depth.  Spacing between hol es shall be at 

least 457 mm (18 inches).  Cuts or notches in flang es or return lips 

shall not be permitted. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

 
B. Conduit for Conductors Above 600 V:  Rigid steel . Mixing different 

types of conduits in the system is prohibited. 

C. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the system is  prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2.4 M (8 feet) 

intervals. 

G. Surface Metal Raceways:  Use only where shown on  drawings. 
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H. Painting: 

1. Paint exposed conduit as specified in Section 09  91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 V safety orange. 

Refer to Section 09 91 00, PAINTING for preparation , paint type, and 

exact color.  In addition, paint legends, using 50 mm (2 inch) high 

black numerals and letters, showing the cable volta ge rating.  

Provide legends where conduits pass through walls a nd floors and at 

maximum 6 M (20 feet) intervals in between. 

3.5 HAZARDOUS LOCATIONS 

A. Use rigid steel conduit only. 

B. Install UL approved sealing fittings that preven t passage of explosive 

vapors in hazardous areas equipped with explosion-p roof lighting 

fixtures, switches, and receptacles, as required by  the NEC. 

3.6 WET OR DAMP LOCATIONS 

A. Use rigid steel or IMC conduits unless as shown on drawings. 

B. Provide sealing fittings to prevent passage of w ater vapor where 

conduits pass from warm to cold locations, i.e., re frigerated spaces, 

constant-temperature rooms, air-conditioned spaces,  building exterior 

walls, roofs, or similar spaces. 

C. Use rigid steel or IMC conduit within 1.5 M (5 f eet) of the exterior 

and below concrete building slabs in contact with s oil, gravel, or 

vapor barriers, unless as shown on drawings.  Condu it shall be half-

lapped with 10 mil PVC tape before installation.  A fter installation, 

completely recoat or retape any damaged areas of co ating. 

D. Conduits run on roof shall be supported with int egral galvanized lipped 

steel channel, attached to UV-inhibited polycarbona te or polypropylene 

blocks every 2.4 M (8 feet) with 9 mm (3/8-inch) ga lvanized threaded 

rods, square washer and locknut.  Conduits shall be  attached to steel 

channel with conduit clamps. 

3.7 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to mo tors and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  

B. Use liquid-tight flexible metal conduit for inst allation in exterior 

locations, moisture or humidity laden atmosphere, c orrosive atmosphere, 

water or spray wash-down operations, inside airstre am of HVAC units, 

and locations subject to seepage or dripping of oil , grease, or water.  
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C. Provide a green equipment grounding conductor wi th flexible and liquid-

tight flexible metal conduit. 

3.8 EXPANSION JOINTS 

A. Conduits 75 mm (3 inch) and larger that are secu red to the building 

structure on opposite sides of a building expansion  joint require 

expansion and deflection couplings.  Install the co uplings in 

accordance with the manufacturer's recommendations.  

B. Provide conduits smaller than 75 mm (3 inch) wit h junction boxes on 

both sides of the expansion joint.  Connect flexibl e metal conduits to 

junction boxes with sufficient slack to produce a 1 25 mm (5 inch) 

vertical drop midway between the ends of the flexib le metal conduit.  

Flexible metal conduit shall have a green insulated  copper bonding 

jumper installed. In lieu of this flexible metal co nduit, expansion and 

deflection couplings as specified above are accepta ble. 

C. Install expansion and deflection couplings where  shown. 

3.9 CONDUIT SUPPORTS  

A. Safe working load shall not exceed one-quarter o f proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hange rs.  Use trapeze 

hangers that are designed to support a load equal t o or greater than 

the sum of the weights of the conduits, wires, hang er itself, and an 

additional 90 kg (200 lbs).  Attach each conduit wi th U-bolts or other 

approved fasteners. 

D. Support conduit independently of junction boxes,  pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction:  Use steel or malleable iron c oncrete inserts set 

in place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (0.25 -inch) bolt size 

and not less than 28 mm (1.125 inch) in embedment. 

b. Power set fasteners not less than 6 mm (0.25-inc h) diameter with 

depth of penetration not less than 75 mm (3 inch). 

c. Use vibration and shock-resistant anchors and fa steners for 

attaching to concrete ceilings. 
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F. Hollow Masonry:  Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures:  Use machine screw fasteners o r other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

L. Vertical Supports:  Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown.  Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.10 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling-i n operations or 

where more than the equivalent of 4-90 degree bends  are necessary.  

C. Locate pullboxes so that covers are accessible a nd easily removed. 

Coordinate locations with piping and ductwork where  installed above 

ceilings.  

D. Remove only knockouts as required.  Plug unused openings.  Use threaded 

plugs for cast metal boxes and snap-in metal covers  for sheet metal 

boxes. 

E. Outlet boxes mounted back-to-back in the same wa ll are prohibited.  A 

minimum 600 mm (24 inch) center-to-center lateral s pacing shall be 

maintained between boxes. 

F. Flush-mounted wall or ceiling boxes shall be ins talled with raised 

covers so that the front face of raised cover is fl ush with the wall. 

Surface-mounted wall or ceiling boxes shall be inst alled with surface-

style flat or raised covers. 
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G. Minimum size of outlet boxes for ground fault ci rcuit interrupter 

(GFCI) receptacles is 100 mm (4 inches) square x 55  mm (2.125 inches) 

deep, with device covers for the wall material and thickness involved. 

H. Stencil or install phenolic nameplates on covers  of the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1."  

I. On all branch circuit junction box covers, ident ify the circuits with 

black marker. 

- - - E N D - - - 
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SECTION 26 05 73 
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the overcurrent protective device coordination 

study, indicated as the study in this section. 

B. A short-circuit and selective coordination study shall be prepared for 

the electrical overcurrent devices to be installed under this project. 

 
1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section of 

Division 26. 

B. Section 26 24 16, PANELBOARDS: Low-voltage panelboards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

B. The study shall be prepared by the equipment manufacturer. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Product data on the software program to be used for the study. 

Software shall be in mainstream use in the industry, shall provide 

device settings and ratings, and shall show selective coordination 

by time-current drawings. 

2. Complete study as described in paragraph 1.6.  Submittal of the 

study shall be well-coordinated with submittals of the shop drawings 

for equipment in related specification sections.   

3. Certifications: Two weeks prior to final inspection, submit the 

following.  

a. Certification by the Contractor that the overcurrent protective 

devices have been set in accordance with the approved study. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only.  
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B. Institute of Electrical and Electronics Engineers (IEEE):  

242-01..................Protection and Coordination of Industrial and 

Commercial Power Systems 

399-97..................Industrial and Commercial Power Systems 

Analysis 

1584a-04................Guide for Performing Arc-Flash Hazard 

Calculations 

1.6 STUDY REQUIREMENTS 

A. The study shall include one line diagram, short-circuit and ground 

fault analysis, and protective coordination plots for all overcurrent 

protective devices. 

B. One Line Diagram: 

1. Show all electrical equipment and wiring to be protected by the 

overcurrent devices.  

2. Show the following specific information: 

a. Calculated fault impedance, X/R ratios, and short-circuit values 

at each feeder and branch circuit bus. 

b. Relay, circuit breaker, and fuse ratings. 

c. Generator kW/kVA and transformer kVA and voltage ratings, percent 

impedance, X/R ratios, and wiring connections. 

d. Voltage at each bus. 

e. Identification of each bus, matching the identification on the 

drawings. 

f. Conduit, conductor, and busway material, size, length, and X/R 

ratios. 

C. Short-Circuit Study: 

1. The study shall be performed using computer software designed for 

this purpose.  Pertinent data and the rationale employed in 

developing the calculations shall be described in the introductory 

remarks of the study. 

2. Calculate the fault impedance to determine the available short-

circuit and ground fault currents at each bus.  Incorporate 

applicable motor and/or generator contribution in determining the 

momentary and interrupting ratings of the overcurrent protective 

devices. 

3. Present the results of the short-circuit study in a table.  Include 

the following: 
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a. Device identification. 

b. Operating voltage. 

c. Overcurrent protective device type and rating. 

d. Calculated short-circuit current. 

D. Coordination Curves: 

1. Prepare the coordination curves to determine the required settings 

of overcurrent protective devices to demonstrate selective 

coordination. Graphically illustrate on log-log paper that adequate 

time separation exists between devices, including the utility 

company upstream device if applicable.  Plot the specific 

time-current characteristics of each overcurrent protective device 

in such a manner that all devices are clearly depicted. 

2. The following specific information shall also be shown on the 

coordination curves: 

a. Device identification. 

b. Potential transformer and current transformer ratios. 

c. Three-phase and single-phase ANSI damage points or curves for 

each cable, transformer, or generator. 

d. Applicable circuit breaker or protective relay characteristic 

curves. 

e. No-damage, melting, and clearing curves for fuses. 

f. Transformer in-rush points. 

3. Develop a table to summarize the settings selected for the 

overcurrent protective devices. Include the following in the table: 

a. Device identification. 

b. Protective relay or circuit breaker potential and current 

transformer ratios, sensor rating, and available and suggested 

pickup and delay settings for each available trip characteristic. 

c. Fuse rating and type. 

E. Provide arch flash labels for all new panelboards, switchboards, 

switchgear, etc. Labels shall be adhesive and include the following 

information: 

a. Flash Hazard Boundary. 

b. Flash Hazard. 

c. Level including required clothing/protection. 

d. Shock hazard voltage. 

e. Glove Class. 
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f. Limited Approach distance. 

e. Restrictive Approach distance. 

g. Prohibited Approach distance. 

F. Contractor shall follow existing size and format as shown in example 

below. 

Arc Flash Adhesive Label Example  

 

 

 

 

1.7 ANALYSIS 

A. Analyze the short-circuit calculations, and highlight any equipment 

determined to be underrated as specified.  Propose solutions to 

effectively protect the underrated equipment.  
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1.8 ADJUSTMENTS, SETTINGS, AND MODIFICATIONS  

A. Final field settings and minor modifications of the overcurrent 

protective devices shall be made to conform with the study, without 

additional cost to the Government. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 
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SECTION 26 08 00 
COMMISSIONING OF ELECTRICAL SYSTEMS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 26.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

electrical systems, related subsystems and related equipment.  This 

Section supplements the general requirements specif ied in Section 01 91 

00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 26 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 26, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility electrical systems commissioning wi ll include the systems 

listed in Section 01 19 00 General Commissioning Re quirements: 
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1.6 SUBMITTALS 

A.  The commissioning process requires review of select ed Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B.  The commissioning process requires Submittal review  simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Electrical systems will require  inspection of 

individual elements of the electrical systems const ruction throughout 

the construction period.  The Contractor shall coor dinate with the 

Commissioning Agent in accordance with Section 01 1 9 00 and the 

Commissioning plan to schedule electrical systems i nspections as 

required to support the Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 

sample of checklists is also inaccurate, all the ch ecklists for the 

type of equipment will be returned to the Contracto r for correction and 
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resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 26 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

Resident Engineer.  The Contractor shall review and  comment on the 

tests prior to approval.  The Contractor shall prov ide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will  witness and 

document the testing.  The Contractor shall sign th e test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details.  

3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the Resident Engineer and Commissi oning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning t he location, 

operation, and troubleshooting of the installed sys tems.  Contractor 

shall submit training agendas and trainer resumes i n accordance with 

the requirements of Section 01 19 00.  The instruct ion shall be 

scheduled in coordination with the VA Resident Engi neer after 

submission and approval of formal training plans.   Refer to Section 01 

91 00 GENERAL COMMISSIONING REQUIREMENTS and Divisi on 26 Sections for 

additional Contractor training requirements. 
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----- END ----- 
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SECTION 26 09 23 
LIGHTING CONTROLS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installatio n and connection of 

the lighting controls.  

1.2 RELATED WORK  

A. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Interface of 

lighting controls with HVAC control systems. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

requirements that are common to more than one secti on of Division 26.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

E. Section 26 24 16, PANELBOARDS: Panelboard enclos ure and interior 

bussing used for lighting control panels. 

F. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

G. Section 26 51 00, INTERIOR LIGHTING: Luminaire b allast and drivers used 

in control of lighting systems. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

controls. 

b. Material and construction details. 

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 

e. Installation details. 

2. Manuals:  
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a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications:  Two weeks prior to final inspec tion, submit the 

following.  

a. Certification by the Contractor that the lightin g control systems 

have been properly installed and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. Green Seal (GS): 

GC-12-03................Occupancy Sensors 

C. National Electrical Manufacturer's Association ( NEMA): 

C136.10-10.............. American National Standard for Roadway and Area 

Lighting Equipment —Locking-Type Photocontrol 

Devices and Mating Receptacles —Physical and 

Electrical Interchangeability and Testing 

ICS-1-08................ Standard for Industrial Control and Systems 

General Requirements 

ICS-2-05................Standard for Industrial Con trol and Systems: 

Controllers, Contractors, and Overload Relays 

Rated Not More than 2000 Volts AC or 750 Volts 

DC: Part 8 - Disconnect Devices for Use in 

Industrial Control Equipment 

ICS-6-11................ Standard for Industrial Controls and Systems 

Enclosures 

D. National Fire Protection Association (NFPA):  

70-14...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

20......................Standard for General-Use Sn ap Switches 
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773-95..................Standard for Plug-In Lockin g Type Photocontrols 

for Use with Area Lighting 

773A-06.................Nonindustrial Photoelectric  Switches for 

Lighting Control 

98-04...................Enclosed and Dead-Front Swi tches 

916-07..................Standard for Energy Managem ent Equipment 

Systems 

917-06..................Clock Operated Switches 

924-06..................Emergency Lighting and Powe r Equipment (for use 

when controlling emergency circuits). 

PART 2 - PRODUCTS  

2.1 INDOOR OCCUPANCY SENSORS 

A. Wall- or ceiling-mounting, solid-state units wit h a power supply and 

relay unit, suitable for the environmental conditio ns in which 

installed. 

1. Operation:  Unless otherwise indicated, turn lig hts on when covered 

area is occupied and off when unoccupied; with a 1 to 15 minute 

adjustable time delay for turning lights off. 

2. Sensor Output:  Contacts rated to operate the co nnected relay.  

Sensor shall be powered from the relay unit. 

3. Relay Unit:  Dry contacts rated for 20A ballast load at 120 volt and 

277 volt, for 13A tungsten at 120 volt, and for 1 h p at 120 volt. 

4. Mounting: 

a. Sensor:  Suitable for mounting in any position o n a standard 

outlet box. 

b. Time-Delay and Sensitivity Adjustments:  Recesse d and concealed 

behind hinged door. 

5. Indicator:  LED, to show when motion is being de tected during 

testing and normal operation of the sensor. 

6. Bypass Switch:  Override the on function in case  of sensor failure. 

7. Manual/automatic selector switch. 

8. Automatic Light-Level Sensor:  Adjustable from 2 1.5 to 2152 lx (2 to 

200 fc); keep lighting off when selected lighting l evel is present. 

9. Faceplate for Wall-Switch Replacement Type:  Ref er to wall plate 

material and color requirements for toggle switches , as specified in 

Section 26 27 26, WIRING DEVICES. 
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B. Dual-technology Type:  Ceiling mounting; combina tion PIR and ultrasonic 

detection methods, field-selectable. 

1. Sensitivity Adjustment:  Separate for each sensi ng technology. 

2. Detector Sensitivity:  Detect occurrences of 150  mm (6-inch) minimum 

movement of any portion of a human body that presen ts a target of 

not less than 232 sq. cm (36 sq. in), and detect a person of average 

size and weight moving not less than 305 mm (12 inc hes) in either a 

horizontal or a vertical manner at an approximate s peed of 305 mm/s 

(12 inches/s). 

C. Detection Coverage: Shall be sufficient to provi de coverage as required 

by sensor locations shown on drawing. 

2.2 INDOOR VACANCY SENSOR SWITCH 

A. Wall mounting, solid-state units with integral s ensor and switch.  

1. Operation:  Manually turn lights on with switch and sensor detects 

vacancy to turn lights off. 

2. Switch Rating: 120/277 volt, 1200 watts at 277 v olt, 800 watts at 

120 volt unit. 

3. Mounting: 

a. Sensor:  Suitable for mounting in a standard swi tch box. 

b. Time-Delay and Sensitivity Adjustments:  Integra l with switch and 

accessible for reprogramming without removing switc h.  

4. Indicator:  LED, to show when motion is being de tected during 

testing and normal operation of the sensor. 

5. Switch:  Manual operation to turn lights on and override lights off. 

6. Faceplate: Refer to wall plate material and colo r requirements for 

toggle switches, as specified in Section 26 27 26, WIRING DEVICES. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions and as shown on the drawings or specif ied. 

B. Aim outdoor photoelectric sensor according to ma nufacturer's 

recommendations.  Set adjustable window slide for 1  footcandle turn-on. 

C. Aiming for wall-mounted and ceiling-mounted moti on sensor switches 

shall be per manufacturer’s recommendations. 

D. Refer to occupancy sensor schedule on drawings f or time delay settings. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

LIGHTING CONTROLS 
26 09 23 - 5 

E. Locate photoelectric sensors as indicated and in  accordance with the 

manufacturer's recommendations.  Adjust sensor for the available light 

level at the typical work plane for that area. 

F. Label time switches and contactors with a unique  designation. 

G. Program lighting control panels per schedule on drawings. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations. 

B. Upon completion of installation, conduct an oper ating test to show that 

equipment operates in accordance with requirements of this section.  

C. Test for full range of dimming ballast and dimmi ng controls capability. 

Observe for visually detectable flicker over full d imming range.  

D. Test occupancy sensors for proper operation.  Ob serve for light control 

over entire area being covered. 

 
 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks and tests, th e Contractor shall 

show by demonstration in service that the lighting control devices are 

in good operating condition and properly performing  the intended 

function in the presence of COR. 

 
3.4 INSTRUCTION 

A. Furnish the services of a factory-trained techni cian for one 8-hour 

training period for instructing personnel in the ma intenance and 

operation of the lighting control system on the dat es requested by the 

COR. 

B. Contractor shall submit written instructions on training and 

maintenance as reviewed in training session.  

 

- - - E N D - - - 
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SECTION 26 22 00 
LOW-VOLTAGE TRANSFORMERS 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of low-voltage dry-type general-purpose tra nsformers, indicated 

as transformers in this section. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit.  

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND S ERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:   

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

materials, required clearances, terminations, weigh t, temperature 

rise, wiring and connection diagrams, plan, front, side, and rear 

elevations, accessories, and device nameplate data.  

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals inclu ding technical 

data sheets and wiring diagrams. 

1) Schematic signal and control diagrams, with all terminals 

identified, matching terminal identification in the  

transformers. 
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2) Include information for testing, repair, trouble shooting, 

assembly, disassembly, and factory recommended/requ ired 

periodic maintenance procedures and frequency.  

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the trans formers conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the transfo rmers have been 

properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. National Electrical Manufacturers Association (N EMA): 

TP1-02..................Guide for Determining Energ y Efficiency for 

Distribution Transformers 

TR1-00..................Transformers, Regulators, a nd Reactors 

E. Underwriters Laboratories, Inc. (UL): 

UL 506-08...............Standard for Specialty Tran sformers 

UL 1561-11..............Dry-Type General Purpose an d Power Transformers 

F. United States Department of Energy 

10 CFR Part 431.........Energy Efficiency Program f or Certain 

Commercial and Industrial Equipment 

 
PART 2 - PRODUCTS 

2.1 TRANSFORMERS 

A. Unless otherwise specified, transformers shall b e in accordance with 

NEMA, NEC, UL and as shown on the drawings.  

B. Transformers shall have the following features: 
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1. Self-cooled by natural convection, isolating win dings, indoor dry-

type. Autotransformers will not be accepted, except  as specifically 

allowed for buck-boost applications. 

2.  Rating and winding connections shall be as shown on  the drawings. 

3.  Ratings shown on the drawings are for continuous du ty without the 

use of cooling fans. 

4.  Copper windings. 

5. Insulation systems: 

a. Transformers 30 kVA and larger: UL rated 220 °C (428 °F) system 

with an average maximum rise by resistance of 150 ° C (302 °F) in 

a maximum ambient of 40 °C (104 °F). 

b. Transformers below 30 kVA: Same as for 30 kVA an d larger or UL 

rated 185 °C (365 °F) system with an average maximu m rise by 

resistance of 115 °C (239 °F) in a maximum ambient of 40 °C (104 

°F). 

6. Core and coil assemblies:  

a. Rigidly braced to withstand the stresses caused by short-circuit 

currents and rough handling during shipment. 

b. Cores shall be grain-oriented, non-aging, and si licon steel. 

c. Coils shall be continuous windings without splic es except for 

taps. 

d. Coil loss and core loss shall be minimized for e fficient 

operation. 

e. Primary and secondary tap connections shall be b razed or pressure 

type. 

f. Coil windings shall have end filters or tie-down s for maximum 

strength. 

7. Certified sound levels, determined in accordance  with NEMA, shall 

not exceed the following: 

Transformer Rating Sound Level Rating 

0 -    9 KVA 40 dB 

10 -   50 KVA 45 dB 

51 -  150 KVA 50 dB 

151 -  300 KVA 55 dB 

301 -  500 KVA 60 dB 
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8. If not shown on drawings, nominal impedance shal l be as permitted by 

NEMA. 

9. Single phase transformers rated 15 kVA through 2 5 kVA shall have two 

5% full capacity taps below normal rated primary vo ltage. All 

transformers rated 30 kVA and larger shall have two  2.5% full 

capacity taps above, and four 2.5% full capacity ta ps below normal 

rated primary voltage. 

10. Core assemblies shall be grounded to their encl osures with adequate 

flexible ground straps. 

11. Enclosures: 

a.  Comprised of not less than code gauge steel. 

b.  Outdoor enclosures shall be NEMA 3R. 

c. Temperature rise at hottest spot shall conform t o NEMA Standards, 

and shall not bake and peel off the enclosure paint  after the 

transformer has been placed in service. 

d. Ventilation openings shall prevent accidental ac cess to live 

components. 

e. The enclosure at the factory shall be thoroughly  cleaned and 

painted with manufacturer's prime coat and standard  finish. 

12. Standard NEMA features and accessories, includi ng ground pad, 

lifting provisions, and nameplate with the wiring d iagram and sound 

level indicated. 

13. Dimensions and configurations shall conform to the spaces designated 

for their installations. 

14. Transformers shall meet the minimum energy effi ciency values per 

NEMA TP1 as listed below:  

 

kVA 
Rating  

Output 
efficiency 

(%) 

15 97 

30 97.5 

45 97.7 

75 98 

112.5 98.2 

150 98.3 

225 98.5 
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300 98.6 

500 98.7 

750 98.8 

 
PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Installation of transformers shall be in accorda nce with the NEC, as 

recommended by the equipment manufacturer and as sh own on the drawings.  

B. Anchor transformers with rustproof bolts, nuts, and washers, in 

accordance with manufacturer’s instructions, and as  shown on drawings. 

 
 

C. Install transformers with manufacturer's recomme nded clearance from 

wall and adjacent equipment for air circulation. Mi nimum clearance 

shall be 150 mm (6 inches). 

D. Install transformers on vibration pads designed to suppress transformer 

noise and vibrations. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform tests in accordance with the manufacture r's recommendations.  

In addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical and mechanical condition. 

c. Inspect all field-installed bolted electrical co nnections, using 

the calibrated torque-wrench method to verify tight ness of 

accessible bolted electrical connections. 

d. Perform specific inspections and mechanical test s as recommended 

by manufacturer.  

e. Verify correct equipment grounding.  

f. Verify proper secondary phase-to-phase and phase -to-neutral 

voltage after energization and prior to connection to loads.  

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

contractor shall demonstrate that the transformers are in good 

operating condition, and properly performing the in tended function.  

---END--- 
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SECTION 26 24 16 
PANELBOARDS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

panelboards. 

1.2 RELATED WORK 

A. Section 09 91 00, PAINTING: Painting of panelboa rds. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits.  

F. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY: 

Short circuit and coordination study, and requireme nts for a 

coordinated electrical system. 

G. Section 26 09 23, LIGHTING CONTROLS: Lighting co ntrols integral to 

panelboards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

materials, required clearances, terminations, weigh t, circuit 

breakers, wiring and connection diagrams, accessori es, and 

nameplate data. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals including technic al data 
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sheets, wiring diagrams, and information for orderi ng circuit 

breakers and replacement parts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the panelboards . 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the panel boards conform to 

the requirements of the drawings and specifications . 

b. Certification by the Contractor that the panelbo ards have been 

properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

PB 1-11.................Panelboards  

250-08..................Enclosures for Electrical E quipment (1,000V 

Maximum) 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

70E-12..................Standard for Electrical Saf ety in the Workplace 

E. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical E quipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Panelboards shall be in accordance with NEC, NEM A, UL, as specified, 

and as shown on the drawings.  

B. Panelboards shall have main breaker or main lugs , bus size, voltage, 

phases, number of circuit breaker mounting spaces, top or bottom feed, 

flush or surface mounting, branch circuit breakers,  and accessories as 

shown on the drawings. 

C. Panelboards shall be completely factory-assemble d with molded case 

circuit breakers and integral accessories as shown on the drawings or 

specified herein.  

D. Non-reduced size copper bus bars, rigidly suppor ted on molded 

insulators, and fabricated for bolt-on type circuit  breakers. 

E. Bus bar connections to the branch circuit breake rs shall be the 

“distributed phase” or “phase sequence” type.  

F. Mechanical lugs furnished with panelboards shall  be cast, stamped, or 

machined metal alloys listed for use with the condu ctors to which they 

will be connected. 

G. Neutral bus shall be 200% rated, mounted on insu lated supports.  

H. Grounding bus bar shall be equipped with screws or lugs for the 

connection of equipment grounding conductors.  

I. Bus bars shall be braced for the available short -circuit current as 

shown on the drawings, but not be less than 10,000 A symmetrical for 

120/208 V and 120/240 V panelboards, and 14,000 A s ymmetrical for 

277/480 V panelboards. 

J. In two-section panelboards, the main bus in each  section shall be full 

size. The first section shall be furnished with sub feed lugs on the 

line side of main lugs only, or through-feed lugs f or main breaker type 

panelboards, and have field-installed cable connect ions to the second 

section as shown on the drawings. Panelboard sectio ns with tapped bus 

or crossover bus are not acceptable. 

K. Series-rated panelboards are not permitted. 

2.2 ENCLOSURES AND TRIMS 

A. Enclosures: 

1. Provide galvanized steel enclosures, with NEMA r ating as shown on 

the drawings or as required for the environmental c onditions in 

which installed.  
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2. Enclosures shall not have ventilating openings. 

3. Enclosures may be of one-piece formed steel or o f formed sheet steel 

with end and side panels welded, riveted, or bolted  as required. 

4. Provide manufacturer’s standard option for prepu nched knockouts on 

top and bottom endwalls. 

5. Include removable inner dead front cover, indepe ndent of the 

panelboard cover. 

B. Trims: 

1. Hinged “door-in-door” type. 

2. Interior hinged door with hand-operated latch or  latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

3. Outer hinged door shall be securely mounted to t he panelboard 

enclosure with factory bolts, screws, clips, or oth er fasteners, 

requiring a key or tool for entry. Hand-operated la tches are not 

acceptable. 

4. Inner and outer doors shall open left to right. 

5. Trims shall be flush or surface type as shown on  the drawings.  

2.3 MOLDED CASE CIRCUIT BREAKERS  

A. Circuit breakers shall be per UL, NEC, as shown on the drawings, and as 

specified.  

B. Circuit breakers shall be bolt-on type. 

C. Circuit breakers shall have minimum interrupting  rating as required to 

withstand the available fault current, but not less  than:   

1. 120/208 V Panelboard: 10,000 A symmetrical. 

2. 120/240 V Panelboard: 10,000 A symmetrical. 

3. 277/480 V Panelboard: 14,000 A symmetrical. 

 
D. Circuit breakers shall have automatic, trip free , non-adjustable, 

inverse time, and instantaneous magnetic trips for less than 400 A 

frame. Circuit breakers with 400 A frames and above  shall have magnetic 

trip, adjustable from 5x to 10x. Breaker trip setti ng shall be set in 

the field, based on the approved protective device study as specified 

in Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY. 

E. Circuit breaker features shall be as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 
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4. Quick-make, quick-break, operating mechanisms. 

5. A trip element for each pole, thermal magnetic t ype with long time 

delay and instantaneous characteristics, a common t rip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates closed, trip ped, and open 

positions. 

8. An overload on one pole of a multi-pole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shun t trip breakers, 

lighting control breakers (including accessories to  switch line 

currents), or other accessory devices or functions shall be provided 

where shown on the drawings.  

 
10. For circuit breakers being added to existing pa nelboards, coordinate 

the breaker type with existing panelboards. Modify the panel 

directory accordingly.  

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B. Locate panelboards so that the present and futur e conduits can be 

conveniently connected.  

C. Install a printed schedule of circuits in each p anelboard after 

approval by the COR.  Schedules shall reflect final  load descriptions, 

room numbers, and room names connected to each circ uit breaker.  

Schedules shall be printed on the panelboard direct ory cards and be 

installed in the appropriate panelboards 

D. Mount panelboards such that the maximum height o f the top circuit 

breaker above the finished floor shall not exceed 1 980 mm (78 inches).  

E. Provide blank cover for each unused circuit brea ker mounting space. 

  

F.  Panelboard enclosures shall not be used for conduct ors feeding through, 

spliced, or tapping off to other enclosures or devi ces.    

G.  Install arc fault adhesive label to panel after app roval of COR. Refer 

to SECTION 26 05 73 OVERCURRENT PROTECTIVE DEVICE C OORDINATION STUDY 

for additional information. 
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3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations. In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage and required area c learances. 

d. Verify that circuit breaker sizes and types corr espond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electri cal connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall demonstrate that the panelboards a re in good operating 

condition and properly performing the intended func tion. 

---END--- 
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SECTION 26 27 26 
WIRING DEVICES 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Cables and wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

E. Section 26 51 00, INTERIOR LIGHTING: Fluorescent  ballasts and LED 

drivers for use with manual dimming controls. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

construction materials, grade, and termination info rmation. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets and information for ordering replacement 

parts. 
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b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the wirin g devices conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the wiring devices have been 

properly installed and adjusted. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

99-12...................Health Care Facilities 

C. National Electrical Manufacturers Association (N EMA): 

WD 1-10.................General Color Requirements for Wiring Devices 

WD 6-08 ................Wiring Devices – Dimensiona l Specifications 

D. Underwriter’s Laboratories, Inc. (UL): 

5-11....................Surface Metal Raceways and Fittings 

20-10...................General-Use Snap Switches 

231-07..................Power Outlets 

467-07..................Grounding and Bonding Equip ment 

498-07..................Attachment Plugs and Recept acles 

943-11..................Ground-Fault Circuit-Interr upters  

1449-07.................Surge Protective Devices 

1472-96.................Solid State Dimming Control s 

PART 2 - PRODUCTS 

 
2.1 RECEPTACLES 

A. General: All receptacles shall comply with NEMA,  NFPA, UL, and as shown 

on the drawings. 

1. Mounting straps shall be plated steel, with brea k-off plaster ears 

and shall include a self-grounding feature.  Termin al screws shall 

be brass, brass plated or a copper alloy metal. 
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2. Receptacles shall have provisions for back wirin g with separate 

metal clamp type terminals (four minimum) and side wiring from four 

captively held binding screws. 

B. Duplex Receptacles: Hospital-grade, single phase , 20 ampere, 120 volts, 

2-pole, 3-wire, NEMA 5-20R, with break-off feature for two-circuit 

operation.  

1. Bodies shall be ivory in color.  

2. Switched duplex receptacles shall be wired so th at only the top 

receptacle is switched. The lower receptacle shall be unswitched. 

3. Duplex Receptacles on Emergency Circuit: 

a. In rooms without emergency powered general light ing, the 

emergency receptacles shall be of the self-illumina ted type. 

4. Ground Fault Interrupter Duplex Receptacles: Sha ll be an integral 

unit, hospital-grade, suitable for mounting in a st andard outlet 

box, with end-of-life indication and provisions to isolate the face 

due to improper wiring. 

a. Ground fault interrupter shall be consist of a d ifferential 

current transformer, solid state sensing circuitry and a circuit 

interrupter switch.  Device shall have nominal sens itivity to 

ground leakage current of 4-6 milliamperes and shal l function to 

interrupt the current supply for any value of groun d leakage 

current above five milliamperes (+ or – 1 milliampe re) on the 

load side of the device. Device shall have a minimu m nominal 

tripping time of 0.025 second. 

b. Ground Fault Interrupter Duplex Receptacles (not  hospital-grade) 

shall be the same as ground fault interrupter hospi tal-grade 

receptacles except for the hospital-grade listing. 

 

C. Receptacles; 20, 30, and 50 ampere, 250 Volts: S hall be complete with 

appropriate cord grip plug. 

 
D. Weatherproof Receptacles: Shall consist of a dup lex receptacle, mounted 

in box with a gasketed, weatherproof, cast metal co ver plate and cap 

over each receptacle opening. The cap shall be perm anently attached to 

the cover plate by a spring-hinged flap. The weathe rproof integrity 

shall not be affected when heavy duty specification  or hospital grade 

attachment plug caps are inserted. Cover plates on outlet boxes mounted 

flush in the wall shall be gasketed to the wall in a watertight manner.  
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E. Cable Reel Receptacles: 

1. Reel shall have a heavy-duty spring motor, with self-contained 

rewind power and non-sparking ratchet assembly, a 4 -way roller and 

adjustable cable stop, and a safety chain.  Reel sh all lock when 

desired cable has been payed out, and unlock and re tract when cable 

is pulled to release lock. 

2. Reel shall be provided with minimum 40 foot [12m ] cable rated for 

20A with required phase conductors, neutral, and eq uipment grounding 

conductor.  Provide device with NEMA configuration as shown. 

2.2 TOGGLE SWITCHES 

A. Toggle switches shall be totally enclosed tumble r type with nylon 

bodies.  Handles shall be ivory in color unless oth erwise specified or 

shown on the drawings. 

1. Switches installed in hazardous areas shall be e xplosion-proof type 

in accordance with the NEC and as shown on the draw ings.  

2. Shall be single unit toggle, butt contact, quiet  AC type, heavy-duty 

general-purpose use with an integral self grounding  mounting strap 

with break-off plasters ears and provisions for bac k wiring with 

separate metal wiring clamps and side wiring with c aptively held 

binding screws. 

3. Switches shall be rated 20 amperes at 120-277 Vo lts AC. 

2.3 MANUAL DIMMING CONTROL  

A. Electronic full-wave manual slide dimmer with on /off switch and audible 

frequency and EMI/RFI suppression filters. 

B. Manual dimming controls shall be fully compatibl e with fluorescent 

electronic dimming ballasts and LED dimming driver (as necessary) and 

approved by the ballast manufacturer, shall operate  over full specified 

dimming range, and shall not degrade the performanc e or rated life of 

the electronic dimming ballast and lamp. 

C. Provide single-pole or three-way, as shown on th e drawings. 

D. Manual dimming control and faceplates shall be i vory in color unless 

otherwise specified. 

2.4 WALL PLATES 

A. Wall plates for switches and receptacles shall b e type 302 stainless 

steel. Oversize plates are not acceptable.  

  B. Color shall be ivory unless otherwise specifie d. 
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C. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or sw itches. 

D. In areas requiring tamperproof wiring devices, w all plates shall be 

type 302 stainless steel, and shall have tamperproo f screws and beveled 

edges. 

E. Wall plates shall be engraved with panel name an d circuit number. Refer 

to Electrical Details for additional information. 

2.5 SURFACE MULTIPLE-OUTLET ASSEMBLIES 

A. Shall have the following features: 

1. Enclosures: 

a. Thickness of steel shall be not less than 1 mm ( 0.040 inch) for 

base and cover.  Nominal dimensions shall be 40 mm x 70 mm (1-1/2 

inches by 2-3/4 inches) with inside cross sectional  area not less 

than 2250 square mm (3-1/2 square inches). The encl osures shall 

be thoroughly cleaned, phosphatized, and painted at  the factory 

with primer and the manufacturer's standard baked e namel finish. 

2. Receptacles shall be duplex, hospital grade.  Se e paragraph 

'RECEPTACLES' in this Section. Device cover plates shall be the 

manufacturer's standard corrosion resistant finish and shall not 

exceed the dimensions of the enclosure. 

3. Unless otherwise shown on drawings, receptacle s pacing shall be 600 

mm (24 inches) on centers. 

4. Conductors shall be as specified in Section 26 0 5 19, LOW-VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLE. 

5. Installation fittings shall be the manufacturer’ s standard bends, 

offsets, device brackets, inside couplings, wire cl ips, elbows, and 

other components as required for a complete system.  

6. Bond the assemblies to the branch circuit condui t system. 

 
PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC  and as shown as on the 

drawings. 

B. Install wiring devices after wall construction a nd painting is 

complete. 

C. The ground terminal of each wiring device shall be bonded to the outlet 

box with an approved green bonding jumper, and also  connected to the 

branch circuit equipment grounding conductor. 
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D. Outlet boxes for toggle switches and manual dimm ing controls shall be 

mounted on the strike side of doors.  

E. Provide barriers in multigang outlet boxes to co mply with the NEC. 

F. Coordinate the electrical work with the work of other trades to ensure 

that wiring device flush outlets are positioned wit h box openings aligned 

with the face of the surrounding finish material.  Pay special attention 

to installations in cabinet work, and in connection  with laboratory 

equipment. 

G. Exact field locations of floors, walls, partitio ns, doors, windows, and 

equipment may vary from locations shown on the draw ings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact fi eld location of the 

above items with other trades.   

H. Install wall switches 1.2 M (48 inches) above fl oor, with the toggle OFF 

position down.  

I. Install wall dimmers 1.2 M (48 inches) above flo or.  

J. Install receptacles 450 mm (18 inches) above flo or, and 152 mm (6 inches) 

above counter backsplash or workbenches.  Install s pecific-use 

receptacles at heights shown on the drawings. 

K. Install vertically mounted receptacles with the ground pin up.  Install 

horizontally mounted receptacles with the ground pi n to the right. 

L. When required or recommended by the manufacturer , use a torque 

screwdriver.  Tighten unused terminal screws. 

M. Provide properly engraved device plates with pan el and circuit 

information. Refer to 2.4E in this section and deta ils on drawings for 

additional information. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field checks in accordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Inspect physical and electrical condition. 

b. Vacuum-clean surface metal raceway interior.  Cl ean metal raceway 

exterior. 

c. Test wiring devices for damaged conductors, high  circuit 

resistance, poor connections, inadequate fault curr ent path, 

defective devices, or similar problems using a port able 

receptacle tester.  Correct circuit conditions, rem ove 
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malfunctioning units and replace with new, and rete st as 

specified above. 

d. Test GFCI receptacles. 

2. Healthcare Occupancy Tests: 

a. Test hospital grade receptacles for retention fo rce per NFPA 99. 

---END--- 
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SECTION 26 29 11 
MOTOR CONTROLLERS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of motor controllers, including all low- an d medium-voltage 

motor controllers and manual motor controllers, ind icated as motor 

controllers in this section, and low-voltage variab le speed motor 

controllers.  

B. Motor controllers, whether furnished with the eq uipment specified in 

other sections or otherwise (with the exception of elevator motor 

controllers specified in Division 14 and fire pump controllers 

specified in Division 21), shall meet this specific ation and all 

related specifications.   

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:   

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, weights,  mounting 

details, materials, overcurrent protection devices,  overload 

relays, sizes of enclosures, wiring diagrams, start ing 

characteristics, interlocking, and accessories.  
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2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets, wiring diagrams, and informa tion for 

ordering replacement parts.  

1) Wiring diagrams shall have their terminals ident ified to 

facilitate installation, maintenance, and operation .  

2) Wiring diagrams shall indicate internal wiring f or each item 

of equipment and interconnections between the items  of 

equipment.  

3) Elementary schematic diagrams shall be provided for clarity of 

operation. 

4) Include the catalog numbers for the correct size s of overload 

relays for the motor controllers. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the motor  controllers 

conform to the requirements of the drawings and spe cifications. 

b. Certification by the Contractor that the motor c ontrollers have 

been properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by basic 

designation only. 

B. Institute of Electrical and Electronic Engineers  (IEEE): 

519-92..................Recommended Practices and R equirements for 

Harmonic Control in Electrical Power Systems 

C37.90.1-02.............Standard Surge Withstand Ca pability (SWC) Tests 

for Relays and Relay Systems Associated with 

Electric Power Apparatus 

C. International Code Council (ICC): 

IBC-12..................International Building Code  

D. National Electrical Manufacturers Association (N EMA):  
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ICS 1-08................Industrial Control and Syst ems: General 

Requirements 

ICS 1.1-09..............Safety Guidelines for the A pplication, 

Installation and Maintenance of Solid State 

Control 

ICS 2-05................Industrial Control and Syst ems Controllers, 

Contactors, and Overload Relays Rated 600 Volts 

ICS 4-05................Industrial Control and Syst ems: Terminal Blocks 

ICS 6-06................Industrial Control and Syst ems: Enclosures 

ICS 7-06................Industrial Control and Syst ems: Adjustable-

Speed Drives 

ICS 7.1-06..............Safety Standards for Constr uction and Guide for 

Selection, Installation, and Operation of 

Adjustable-Speed Drive Systems 

MG 1 Part 31............Inverter Fed Polyphase Moto r Standards  

E. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

F. Underwriters Laboratories Inc. (UL):  

508A-07.................Industrial Control Panels 

508C-07.................Power Conversion Equipment 

UL 1449-06..............Surge Protective Devices 

 
PART 2 - PRODUCTS 

2.1 MOTOR CONTROLLERS 

A. Motor controllers shall comply with IEEE, NEMA, NFPA, UL, and as shown 

on the drawings. 

B. Motor controllers shall be separately enclosed, unless part of another 

assembly.  For installation in motor control center s, provide plug-in, 

draw-out type motor controllers up through NEMA siz e 4. NEMA size 5 and 

above require bolted connections. 

C. Motor controllers shall be combination type, wit h magnetic controller 

per Paragraph 2.3 below and with circuit breaker di sconnecting means, 

with external operating handle with lock-open padlo cking positions and 

ON-OFF position indicator.   

  1. Circuit Breakers: 

a. Bolt-on thermal-magnetic type with a minimum int errupting rating 

as indicated on the drawings. 
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b. Equipped with automatic, trip free, non-adjustab le, inverse-time, 

and instantaneous magnetic trips for less than 400A . The magnetic 

trip shall be adjustable from 5x to 10x for breaker s 400A and 

greater. 

c. Additional features shall be as follows: 

1) A rugged, integral housing of molded insulating material. 

2) Silver alloy contacts. 

3) Arc quenchers and phase barriers for each pole. 

4) Quick-make, quick-break, operating mechanisms. 

D. Enclosures: 

1. Enclosures shall be NEMA-type rated 1, 3R, or 12  as indicated on the 

drawings or as required per the installed environme nt. 

2. Enclosure doors shall be interlocked to prevent opening unless the 

disconnecting means is open.  A "defeater" mechanis m shall allow for 

inspection by qualified personnel with the disconne ct means closed.  

Provide padlocking provisions. 

3. All metal surfaces shall be thoroughly cleaned, phosphatized, and 

factory primed prior to applying light gray baked e namel finish. 

E. Motor control circuits: 

1. Shall operate at not more than 120 Volts.  

2. Shall be grounded, except where the equipment ma nufacturer 

recommends that the control circuits be isolated.  

3. For each motor operating over 120 Volts, incorpo rate a separate, 

heavy duty, control transformer within each motor c ontroller 

enclosure. 

4. Incorporate primary and secondary overcurrent pr otection for the 

control power transformers. 

F. Overload relays:  

1. Thermal type.  Devices shall be NEMA type. 

2. One for each pole.  

3. External overload relay reset pushbutton on the door of each motor 

controller enclosure.  

4. Overload relays shall be matched to nameplate fu ll-load current of 

actual protected motor and with appropriate adjustm ent for duty 

cycle. 
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5. Thermal overload relays shall be tamperproof, no t affected by 

vibration, manual reset, sensitive to single-phasin g, and shall have 

selectable trip classes of 10, 20 and 30. 

G. Hand-Off-Automatic (H-O-A) switch is required un less specifically 

stated on the drawings as not required for a partic ular controller.  H-

O-A switch shall be operable without opening enclos ure door.  H-O-A 

switch is not required for manual motor controllers .  

H. Incorporate into each control circuit a 120 Volt , electronic time-delay 

relay (ON delay), minimum adjustable range from 0.3  to 10 minutes, with 

transient protection. Time-delay relay is not requi red where H-O-A 

switch is not required.  

I. Unless noted otherwise, equip each motor control ler with not less than 

two normally open (N.O.) and two normally closed (N .C.) auxiliary 

contacts.   

J. Provide green (RUN) and red (STOP) pilot lights.  

K. Motor controllers incorporated within equipment assemblies shall also 

be designed for the specific requirements of the as semblies. 

L. Additional requirements for specific motor contr ollers, as indicated in 

other specification sections, shall also apply. 

2.2 MANUAL MOTOR CONTROLLERS 

A. Shall be in accordance with applicable requireme nts of 2.1 above.  

B. Manual motor controllers shall have the followin g features:  

1. Controllers shall be general-purpose Class A, ma nually operated type 

with full voltage controller for induction motors, rated in 

horsepower. 

2. Units shall include thermal overload relays, on- off operator, red 

pilot light, normally open auxiliary contacts. 

C. Fractional horsepower manual motor controllers s hall have the following 

features: 

1. Controllers shall be general-purpose Class A, ma nually operated type 

with full voltage controller for fractional horsepo wer induction 

motors.  

2. Units shall include thermal overload relays, red  pilot light, and 

toggle operator. 

2.3 MAGNETIC MOTOR CONTROLLERS 

A. Shall be in accordance with applicable requireme nts of 2.1 above. 
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B. Controllers shall be general-purpose, Class A ma gnetic controllers for 

induction motors rated in horsepower. Minimum NEMA size 0. 

C. Where combination motor controllers are used, co mbine controller with 

protective or disconnect device in a common enclosu re.  

D. Provide phase loss protection for each controlle r, with contacts to de-

energize the controller upon loss of any phase. 

E. Unless otherwise indicated, provide full voltage  non-reversing across-

the-line mechanisms for motors less than 75 HP, clo sed by coil action and 

opened by gravity.  For motors 75 HP and larger, pr ovide reduced-voltage 

or variable speed controllers as shown on the drawi ngs.  Equip 

controllers with 120 VAC coils and individual contr ol transformer unless 

otherwise noted.   

2.4 REDUCED VOLTAGE MOTOR CONTROLLERS 

A. Shall be in accordance with applicable portions of 2.1 above. 

B. Shall have closed circuit transition.  

C. Shall limit inrush currents to not more than 70 percent of the locked 

rotor current.  

D. Provide phase loss protection for each motor con troller, with contacts 

to de-energize the motor controller upon loss of an y phase. 

 
2.5 LOW-VOLTAGE VARIABLE SPEED MOTOR CONTROLLERS (VSD) 

A. VSD shall be in accordance with applicable porti ons of 2.1 above. 

B. VSD shall be electronic, with adjustable frequen cy and voltage, three 

phase output, capable of driving standard NEMA B th ree-phase induction 

motors at full rated speed.  The control technique shall be pulse width 

modulation (PWM), where the VSD utilizes a full wav e bridge design 

incorporating diode rectifier circuitry.  Silicon c ontrolled rectifiers 

or other control techniques are not acceptable.  

C. VSD shall be suitable for variable torque loads,  and shall be capable 

of providing sufficient torque to allow the motor t o break away from 

rest upon first application of power.  

D. VSD shall be capable of operating within voltage  parameters of plus 10 

to minus 15 percent of line voltage, and be suitabl y rated for the full 

load amps of the maximum watts (HP) within its clas s. 

E. Minimum efficiency shall be 95 percent at 100 pe rcent speed and 85 

percent at 50 percent speed. 
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F. The displacement power factor of the VSD shall n ot be less than 95 

percent under any speed or load condition. 

G. VSD current and voltage harmonic distortion shal l not exceed the values 

allowed by IEEE 519. 

 

H. Operating and Design Conditions: 

1. Elevation: 3300feet Above Mean Sea Level (AMSL) 

2. Temperatures: Maximum +90 oF Minimum -10 oF 

3. Relative Humidity: 95% 

4. VSD Location: non-conditioned space 

I. VSD shall have the following features: 

1. Isolated power for control circuits. 

2. Manually resettable overload protection for each  phase. 

3. Adjustable current limiting circuitry to provide  soft motor 

starting. Maximum starting current shall not exceed  200 percent of 

motor full load current. 

4. Independent acceleration and deceleration time a djustment, manually 

adjustable from 2 to 2000 seconds. Set timers to th e equipment 

manufacturer's recommended time in the above range.  

5. Control input circuitry that will accept 4 to 20  mA current or 0-10 

VDC voltage control signals from an external source . 

6. Automatic frequency adjustment from 1 Hz to 300 Hz.  

7. Circuitry to initiate an orderly shutdown when a ny of the conditions 

listed below occur. The VSD shall not be damaged by  any of these 

electrical disturbances and shall automatically res tart when the 

conditions are corrected.  The VSD shall be able to  restart into a 

rotating motor operating in either the forward or r everse direction 

and matching that frequency. 

a. Incorrect phase sequence. 

b. Single phasing. 

c. Overvoltage in excess of 10 percent. 

d. Undervoltage in excess of 15 percent. 

e. Running overcurrent above 110 percent (VSD shall  not 

automatically reset for this condition.) 

f. Instantaneous overcurrent above 150 percent (VSD  shall not 

automatically reset for this condition). 
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g. Short duration power outages of 12 cycles or les s (i.e., 

distribution line switching, generator testing, and  automatic 

transfer switch operations.)  

  8. Provide automatic shutdown upon receiving a po wer transfer warning 

signal from an automatic transfer switch.  VSD shal l automatically 

restart motor after the power transfer.  

9. Automatic Reset/Restart:  Attempt three restarts  after VSD fault or 

on return of power after an interruption and before  shutting down 

for manual reset or fault correction, with adjustab le delay time 

between restart attempts. 

11. Bidirectional Autospeed Search:  Capable of sta rting VSD into 

rotating loads spinning in either direction and ret urning motor to 

set speed in proper direction, without causing dama ge to VSD, motor, 

or load. 

12. Smoke:  Capable of starting VSD into rotating l oads spinning in 

either direction and returning motor to set speed i n proper 

direction, without causing damage to VSD, motor, or  load. 

 

J. VSD shall include an input circuit breaker which  will disconnect all 

input power, interlocked with the door so that the door cannot be 

opened with the circuit breaker in the closed posit ion.  

K. VSD shall include a 5% line reactor and a RFI/EM I filter. 

L. Surge Suppression: Provide three-phase protectio n against damage from 

supply voltage surges in accordance with UL 1449. 

M. VSD shall include front-accessible operator stat ion, with sealed keypad 

and digital display, which allows complete programm ing, operating, 

monitoring, and diagnostic capabilities.   

1. Typical control functions shall include but not be limited to: 

a. HAND-OFF-AUTOMATIC-RESET, with manual speed cont rol in HAND mode. 

b. NORMAL-BYPASS. 

c. NORMAL-TEST, which allows testing and adjusting of the VSD while 

in bypass mode. 

2. Typical monitoring functions shall include but n ot be limited to: 

a. Output frequency (Hz). 

b. Motor speed and status (run, stop, fault). 

c. Output voltage and current. 
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3. Typical fault and alarm functions shall include but not be limited 

to: 

a. Loss of input signal, under- and over-voltage, i nverter 

overcurrent, motor overload, critical frequency rej ection with 

selectable and adjustable deadbands, instantaneous line-to-line 

and line-to-ground overcurrent, loss-of-phase, reve rse-phase, and 

short circuit. 

b. System protection indicators indicating that the  system has 

shutdown and will not automatically restart.   

N. VSD shall include two N.O. and two N.C. dry cont acts rated 120 Volts, 

10 amperes, 60 Hz. 

O. Hardware, software, network interfaces, gateways , and programming to 

control and monitor the VSD by control systems spec ified in other 

specification sections, including but not limited t o Divisions 22 and 

23. 

P. Network communications ports:  As required for c onnectivity to control 

systems specified in other specification sections, including but not 

limited to Divisions 22 and 23. 

Q. Communications protocols:  As required for commu nications with control 

systems specified in other specification sections, including but not 

limited to Divisions 22 and 23. 

R. Bypass controller:  Provide contactor-style bypa ss, arranged to bypass 

the inverter. 

1. Inverter Output Contactor and Bypass Contactor:  Load-break NEMA-

rated contactor. 

2. Motor overload relays. 

3. HAND-OFF-AUTOMATIC bypass control. 

S. Bypass operation:  Transfers motor between inver ter output and bypass 

circuit, manually, automatically, or both.  VSD sha ll be capable of 

stable operation (starting, stopping, and running),  and control by fire 

alarm and detection systems, with motor completely disconnected from 

the inverter output.  Transfer between inverter and  bypass contactor 

and retransfer shall only be allowed with the motor  at zero speed. 

T. Inverter Isolating Switch:  Provide non-load-bre ak switch arranged to 

isolate inverter and permit safe troubleshooting an d testing of the 

inverter, both energized and de-energized, while mo tor is operating in 

bypass mode.  Include padlockable, door-mounted han dle mechanism. 
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U. Maximum dimensions: VSD shall be narrow type. Ma ximum of 6”W X 48”D X 

11”D. 

 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install motor controllers in accordance with the  NEC, as shown on the 

drawings, and as recommended by the manufacturer. 

B. Install manual motor controllers in flush enclos ures in finished areas. 

C. Set field-adjustable switches, auxiliary relays,  time-delay relays, 

timers, and electronic overload relay pickup and tr ip ranges. 

D. Program variable speed motor controllers per the  manufacturer’s 

instructions and in coordination with other trades so that a complete 

and functional system is delivered. 

E. Adjust trip settings of circuit breakers and mot or circuit protectors 

with adjustable instantaneous trip elements.  Initi ally adjust at six 

times the motor nameplate full-load ampere ratings and attempt to start 

motors several times, allowing for motor cooldown b etween starts.  If 

tripping occurs on motor inrush, adjust settings in  increments until 

motors start without tripping.  Do not exceed eight  times the motor 

full-load amperes (or 11 times for NEMA Premium Eff iciency motors if 

required).  Where these maximum settings do not all ow starting of a 

motor, notify COR before increasing settings. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field tests in a ccordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage, required area clea rances, and 

correct alignment. 

d. Verify that circuit breaker, motor circuit prote ctor, and fuse 

sizes and types correspond to approved shop drawing s. 

e. Verify overload relay ratings are correct.  

f. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 
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g. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method in accordance with manufacturer’s 

published data. 

h. Test all control and safety features of the moto r controllers. 

i. For low-voltage variable speed motor controllers , final 

programming and connections shall be by a factory-t rained 

technician.  Set all programmable functions of the variable speed 

motor controllers to meet the requirements and cond itions of use. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service t hat the motor 

controllers are in good operating condition and pro perly performing the 

intended functions.  

3.4 SPARE PARTS 

A. Two weeks prior to the final inspection, provide  one complete set of 

spare fuses for each motor controller. 

3.5 INSTRUCTION 

A. Furnish the services of a factory-trained techni cian for two 4-hour 

training periods for instructing personnel in the m aintenance and 

operation of the motor controllers, on the dates re quested by the COR. 

---END--- 
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SECTION 26 29 21 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

E. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details , materials, 

required clearances, terminations, weight, fuses, c ircuit 

breakers, wiring and connection diagrams, accessori es, and 

device nameplate data. 

 
2. Manuals:  

a. Submit complete maintenance and operating manual s including 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 
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1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the enclosed sw itches and 

circuit breakers. 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the enclo sed switches and 

circuit breakers conform to the requirements of the  drawings and 

specifications. 

b. Certification by the Contractor that the enclose d switches and 

circuit breakers have been properly installed, adju sted, and 

tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

FU l-07.................Low Voltage Cartridge Fuses  

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07...................Enclosed and Dead-Front Swi tches  

248-00..................Low Voltage Fuses 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 
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PART 2 - PRODUCTS  

2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS  

A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and 

as shown on the drawings. 

B. Shall be NEMA classified General Duty (GD) for 2 40 V switches, and NEMA 

classified Heavy Duty (HD) for 480 V switches. 

C. Shall be horsepower (HP) rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick- break type. 

2. Copper blades, visible in the open position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate open an d closed positions, 

and have lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the  door only when the 

switch is in the open position, defeatable to permi t inspection. 

6. Fuse holders for the sizes and types of fuses sp ecified. 

7. Solid neutral for each switch being installed in  a circuit which 

includes a neutral conductor.  

8. Ground lugs for each ground conductor.  

9. Enclosures: 

a. Shall be the NEMA types shown on the drawings. 

b. Where the types of switch enclosures are not sho wn, they shall be 

the NEMA types most suitable for the ambient enviro nmental 

conditions. 

c. Shall be finished with manufacturer’s standard g ray baked enamel 

paint over pretreated steel. 

2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

A. Shall be the same as fused switches, but without  provisions for fuses. 

2.3 FUSED SWITCHES RATED OVER 600 AMPERES TO 1200 AMPERES 

A. Shall be the same as fused switches, and shall b e NEMA classified Heavy 

Duty (HD). 

2.4 MOTOR RATED TOGGLE SWITCHES 

A. Type 1, general purpose for single-phase motors rated up to 1 

horsepower. 

B. Quick-make, quick-break toggle switch with exter nal reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

actual protected motor. 
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2.5 CARTRIDGE FUSES 

 
A. Shall be in accordance with NEMA FU 1. 

B. Service Entrance: Class RK1, time delay. 

C. Feeders: Class RK1, time delay. 

D. Motor Branch Circuits: Class RK1, time delay. 

E. Other Branch Circuits: Class RK1, time delay. 

F. Control Circuits: Class CC, fast acting. 

2.6 SEPARATELY-ENCLOSED CIRCUIT BREAKERS  

A. Provide circuit breakers in accordance with the applicable requirements 

in Section 26 24 16, PANELBOARDS. 

B. Enclosures shall be the NEMA types shown on the drawings. Where the 

types are not shown, they shall be the NEMA type mo st suitable for the 

ambient environmental conditions. 

 
PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

C. Fused switches shall be furnished complete with fuses. Arrange fuses 

such that rating information is readable without re moving the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method. 

d. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish  one complete set of 

spare fuses for each fused disconnect switch instal led on the project. 

Deliver the spare fuses to the COR.  

---END--- 
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SECTION 26 41 00 
FACILITY LIGHTNING PROTECTION 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing and installation of a complete UL 

master labeled lightning protection system. 

1.2 RELATED WORK  

A. Section 07 60 00, FLASHING AND SHEET METAL: Penetrations through the 

roof. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: 

Requirements that apply to all sections of Division 26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground faults.  

 
1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, (PRODUCTS AND SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate compliance with 

drawings and specifications.  

b. Show locations of air terminals, connections to required metal 

surfaces, down conductors, and grounding means. 

c. Show the mounting hardware and materials used to attach air 

terminals and conductors to the structure.  

2. Certifications: Two weeks prior to final inspection, submit the 

following. 

a. Certification by the manufacturer that the lightning protection 

system conforms to the requirements of the drawings and 

specifications. 

b. Certification by the Contractor that the lightning protection 

system has been properly installed and inspected. 
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c. Certification that the lightning protection system has been 

inspected by a UL representative and has been approved by UL 

without variation. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only. 

B. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (NEC) 

780-11..................Standard for the Installation of Lightning 

Protection Systems 

C. Underwriters Laboratories, Inc. (UL): 

96-05...................Lightning Protection Components 

96A-07..................Installation Requirements for Lightning 

Protection Systems 

467-07..................Standard for Grounding and Bonding Equipment 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS  

A. Lightning protection components shall conform to NFPA 780 and UL 96, 

for use on Class I and Class II structures.  Aluminum materials are not 

allowed. 

1. Class I and Class II conductors: Copper. 

2. Class I air terminals: Solid copper, 460 mm (18 inches) long, not 

less than 9.5 mm (3/8 inch) diameter, with sharp bare copper or 

nickel-plated points. 

  3. Class II air terminals: Solid copper, 460 mm (18 inches) long, not 

less than 12.7 mm (1/2 inch) diameter, with sharp bare copper or 

nickel-plated points. 

4. Bonding plates: Bronze, 50 square cm (8 square inches). 

5. Through roof connectors: Solid copper riser bar, length and type as 

required to accommodate roof structure and flashing requirements. 

6. Down conductor guards: Stiff copper or brass. 

7. Anchors and fasteners: Bronze bolt and clamp type shall be used for 

all applications except for membrane roof.  Adhesive type are 

allowed only for attachment to membrane roof materials, using 

adhesive that is compatible with the membrane material. 
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8. Connectors: Bronze clamp-type connectors shall be used for roof 

conductor splices, and the connection of the roof conductor to air 

terminals and bonding plates.  Crimp-type connectors are not 

allowed. 

9. Exothermic welds: Exothermic welds shall be used for splicing the 

roof conductor to the down conductors, splices of the down 

conductors, and for connection of the down conductors to ground 

rods, ground plates, and the ground ring.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be coordinated with the roofing manufacturer and 

installer. 

B. Install the conductors as inconspicuously as practical. 

C. Install the down conductors within the concealed cavity of exterior 

walls where practical. Run the down conductors to the exterior at 

elevations below the finished grade.    

D. Where down conductors are subject to damage or are accessible near 

grade, protect with down conductor guards to 2.4 m (8 feet) above 

grade. Bond down conductors guards to down conductor at both ends. 

E. Make connections of dissimilar metal with bimetallic type fittings to 

prevent electrolytic action. 

F. Bond down conductors to metal main water piping where applicable. 

G. Bond down conductors to building structural steel. 

H. Connect roof conductors to all metallic projections and equipment above 

the roof as indicated on the drawings. 

I. Connect exterior metal surfaces, located within 900 mm (3 feet) of the 

conductors, to the conductors to prevent flashovers. 

J. Maintain horizontal or downward coursing of main conductor and insure 

that all bends have at least an 200 mm (8 inches) radius and do not 

exceed 90 degrees. 

K. Conductors shall be rigidly fastened every 900 mm (3 feet) along the 

roof and down to the building to ground. 

L. Air terminals shall be secured against overturning either by attachment 

to the object to be protected or by means of a substantial tripod or 

other braces permanently and rigidly attached to the building or 

structure.   

M. Install air terminal bases, cable holders and other roof-system 
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supporting means without piercing membrane or metal roofs. 

N. Use through-roof connectors for penetration of the roof system. Flashing 

shall be provided by roofing contractor in accordance with the 

specifications. 

O. Down conductors coursed on or in reinforced concrete columns or on 

structural steel columns shall be connected to the reinforcing steel or 

the structural steel member at its upper and lower extremities.  In the 

case of long vertical members an additional connection shall be made at 

intervals not exceeding 30 M (100 feet). 

P. A counterpoise or ground ring, where shown, shall be of No. 1/0 copper 

cable having suitable resistance to corrosion and shall be laid around 

the perimeter of the structure in a trench not less than 600 mm (2 

feet) deep at a distance not less than 900 mm (3 feet) nor more than 

2.5 M (8 feet) from the nearest point of the structure. 

Q. On construction utilizing post tensioning systems to secure precast 

concrete sections, the post tension rods shall not be used as a path for 

lightning to ground.  

R. Where shown, use the structural steel framework or reinforcing steel as 

the down conductor. 

1. Weld or bond the non-electrically-continuous sections together and 

make them electrically continuous.  

2. Verify the electrical continuity by measuring the ground resistances 

to earth at the ground level, at the top of the building or stack, 

and at intermediate points with a sensitive ohmmeter. Compare the 

resistance readings.  

3. Connect the air terminals together with an exterior conductor 

connected to the structural steel framework at not more than 18 m 

(60 foot) intervals.  

4. Install ground connections to earth at not more than 18 m (60 foot) 

intervals around the perimeter of the building.  

5. Weld or braze bonding plates to cleaned sections of the steel and 

connect the conductors to the plates.  

6. Do not pierce the structural steel in any manner. Connections to the 

structural steel shall conform to UL 96A.  

  S. Where the drawings show the new lightning protection system connected 

to an existing lightning protection system with or without a UL master 
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label, the new portion of the lightning protection system requires UL 

inspection and a Letter of Findings. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Test the ground resistance to earth by standard methods, and conform to 

the ground resistance requirements specified in Section 26 05 26, 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. 

B. A UL representative shall inspect the lightning protection system.  

Obtain and install a UL numbered master label for each of the lightning 

protection systems at the location directed by the UL representative 

and the COR.  

---END--- 
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SECTION 26 51 00 
INTERIOR LIGHTING 

 
PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies the furnishing, installat ion, and connection of 

the interior lighting systems.  The terms “lighting  fixture,” 

“fixture,” and “luminaire” are used interchangeably . 

1.2 RELATED WORK  

 
A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT:  Disposal of lamps. 

B. Section 02 41 00, DEMOLITION: Removal and dispos al of lamps and 

ballasts. 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

G. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

 
1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in 

order of lighting fixture designation. 

b. Material and construction details, include infor mation on housing 

and optics system.  

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 

e. Installation details. 
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f. Energy efficiency data. 

g. Photometric data based on laboratory tests compl ying with IES 

Lighting Measurements testing and calculation guide s. 

h. Lamp data including lumen output (initial and me an), color 

rendition index (CRI), rated life (hours), and colo r temperature 

(degrees Kelvin). 

i. Ballast data including ballast type, starting me thod, ambient 

temperature, ballast factor, sound rating, system w atts, and 

total harmonic distortion (THD). 

j. For LED lighting fixtures, submit US DOE LED Lig hting Facts 

label, and IES L70 rated life. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the Contractor that the interio r lighting 

systems have been properly installed and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American National Standards Institute (ANSI): 

C78.1-91................Fluorescent Lamps - Rapid-S tart Types - 

Dimensional and Electrical Characteristics 

C78.376-01..............Chromaticity of Fluorescent  Lamps 

C. American Society for Testing and Materials (ASTM ): 

C635-07.................Manufacture, Performance, a nd Testing of Metal 

Suspension Systems for Acoustical Tile and Lay-

in Panel Ceilings 
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D. Environmental Protection Agency (EPA): 

40 CFR 261..............Identification and Listing of Hazardous Waste 

E. Federal Communications Commission (FCC): 

CFR Title 47, Part 15...Radio Frequency Devices 

CFR Title 47, Part 18...Industrial, Scientific, and  Medical Equipment 

F. Illuminating Engineering Society (IES): 

LM-79-08................Electrical and Photometric Measurements of 

Solid-State Lighting Products 

LM-80-08................Measuring Lumen Maintenance  of LED Light 

Sources 

LM-82-12................Characterization of LED Lig ht Engines and LED 

Lamps for Electrical and Photometric Properties 

as a Function of Temperature 

G. Institute of Electrical and Electronic Engineers  (IEEE): 

C62.41-91...............Surge Voltages in Low Volta ge AC Power Circuits 

H. International Code Council (ICC): 

IBC-12..................International Building Code  

I. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

101-12..................Life Safety Code  

J. National Electrical Manufacturer's Association ( NEMA): 

C82.1-04................Lamp Ballasts – Line Freque ncy Fluorescent Lamp 

Ballasts  

C82.2-02................Method of Measurement of Fl uorescent Lamp 

Ballasts 

C82.4-02................Lamp Ballasts - Ballasts fo r High-Intensity 

Discharge and Low-Pressure Sodium (LPS) Lamps 

(Multiple-Supply Type) 

C82.11-11...............Lamp Ballasts - High Freque ncy Fluorescent Lamp 

Ballasts 

LL-9-09.................Dimming of T8 Fluorescent L ighting Systems 

SSL-1-10................Electronic Drivers for LED Devices, Arrays, or 

Systems 

K. Underwriters Laboratories, Inc. (UL):  

496-08..................Lampholders 

542-0599................Fluorescent Lamp Starters 
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844-12..................Luminaires for Use in Hazar dous (Classified) 

Locations 

924-12..................Emergency Lighting and Powe r Equipment 

935-01..................Fluorescent-Lamp Ballasts 

1029-94.................High-Intensity-Discharge La mp Ballasts 

1029A-06................Ignitors and Related Auxili aries for HID Lamp 

Ballasts 

1598-08.................Luminaires 

1574-04.................Track Lighting Systems 

2108-04.................Low-Voltage Lighting System s 

8750-09.................Light Emitting Diode (LED) Light Sources for 

Use in Lighting Products 

 
PART 2 - PRODUCTS  

2.1 LIGHTING FIXTURES 

A. Shall be in accordance with NFPA, UL, as shown o n drawings, and as 

specified. 

B. Sheet Metal:  

1. Shall be formed to prevent warping and sagging. Housing, trim and 

lens frame shall be true, straight (unless intentio nally curved), 

and parallel to each other as designed.  

2. Wireways and fittings shall be free of burrs and  sharp edges, and 

shall accommodate internal and branch circuit wirin g without damage 

to the wiring.  

3. When installed, any exposed fixture housing surf ace, trim frame, 

door frame, and lens frame shall be free of light l eaks.  

4. Hinged door frames shall operate smoothly withou t binding.  Latches 

shall function easily by finger action without the use of tools.  

C. Ballasts and lamps shall be serviceable while th e fixture is in its 

normally installed position.  Ballasts shall not be  mounted to 

removable reflectors or wireway covers unless so sp ecified.  

D. Lamp Sockets:  

1. Fluorescent: Single slot entry type, requiring a  one-quarter turn of 

the lamp after insertion. Lampholder contacts shall  be the biting 

edge type.  

2. Compact Fluorescent: 4-pin. 

3. High Intensity Discharge (HID): Porcelain. 
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E. Recessed fixtures mounted in an insulated ceilin g shall be listed for 

use in insulated ceilings.  

F. Mechanical Safety: Lighting fixture closures (le ns doors, trim frame, 

hinged housings, etc.) shall be retained in a secur e manner by captive 

screws, chains, aircraft cable, captive hinges, or fasteners such that 

they cannot be accidentally dislodged during normal  operation or 

routine maintenance.  

G. Metal Finishes:  

1. The manufacturer shall apply standard finish (un less otherwise 

specified) over a corrosion-resistant primer, after  cleaning to free 

the metal surfaces of rust, grease, dirt and other deposits.  Edges 

of pre-finished sheet metal exposed during forming,  stamping or 

shearing processes shall be finished in a similar c orrosion 

resistant manner to match the adjacent surface(s).  Fixture finish 

shall be free of stains or evidence of rusting, bli stering, or 

flaking, and shall be applied after fabrication.  

2. Interior light reflecting finishes shall be whit e with not less than 

85 percent reflectances, except where otherwise sho wn on the 

drawing.  

3. Exterior finishes shall be as shown on the drawi ngs.  

H. Lighting fixtures shall have a specific means fo r grounding metallic 

wireways and housings to an equipment grounding con ductor.  

I. Light Transmitting Components for Fluorescent Fi xtures:  

1. Shall be 100 percent virgin acrylic.  

2. Flat lens panels shall have not less than 3 mm ( 1/8 inch) of average 

thickness.  

3. Unless otherwise specified, lenses, reflectors, diffusers, and 

louvers shall be retained firmly in a metal frame b y clips or 

clamping ring in such a manner as to allow expansio n and contraction 

without distortion or cracking.  

J. Lighting fixtures in hazardous areas shall be su itable for installation 

in Class and Division areas as defined in NFPA 70.  

K. Compact fluorescent fixtures shall be manufactur ed specifically for 

compact fluorescent lamps with ballast integral to the fixture. 

Assemblies designed to retrofit incandescent fixtur es are prohibited 

except when specifically indicated for renovation o f existing fixtures.  
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2.2 BALLASTS 

 
A. Linear Fluorescent Lamp Ballasts:  Multi-voltage  (120 – 277V), 

electronic instant-start (for switched lamps)progra mmed-start (for 

lamps on occupancy sensors)type, designed for type and quantity of 

lamps indicated.  Ballasts shall be designed for fu ll light output 

unless dimmer or bi-level control is indicated.  Ba llasts shall include 

the following features: 

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only). 

2. Automatic lamp starting after lamp replacement. 

3. Sound Rating: Class A. 

4. Total Harmonic Distortion (THD): 10 percent or l ess. 

5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

6. Operating Frequency: 20 kHz or higher. 

7. Lamp Current Crest Factor: 1.7 or less. 

8. Ballast Factor: 0.87 or higher unless otherwise indicated. 

9. Power Factor:  0.98 or higher. 

10. EMR/RFI Interference:  Comply with CFR Title 47  Part 18 for 

limitations on electromagnetic and radio-frequency interference for 

non-consumer equipment. 

11. To facilitate multi-level lamp switching, lamps  within fixture shall 

be wired with the outermost lamp at both sides of t he fixture on the 

same ballast, the next inward pair on another balla st and so on to 

the innermost lamp (or pair of lamps). Within a giv en room, each 

switch shall uniformly control the same correspondi ng lamp (or lamp 

pairs) in all fixture units that are being controll ed.  

12. Where three-lamp fixtures are indicated, unless  switching 

arrangements dictate otherwise, utilize a common tw o-lamp ballast to 

operate the center lamp in pairs of adjacent units that are mounted 

in a continuous row. The ballast fixture and slave- lamp fixture 

shall be factory wired with leads or plug devices t o facilitate this 

circuiting. Individually mounted fixtures and the o dd fixture in a 

row shall utilize a single-lamp ballast for operati on of the center 

lamp.  

13. Dimming ballasts shall be as per above, except dimmable from 100% to 

10% of rated lamp lumens (unless otherwise noted on  plans).  Dimming 

ballasts shall be fully compatible with the dimming  controls. 
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2.4 EMERGENCY LIGHTING UNIT 

A. Complete, self-contained unit with batteries, ba ttery charger, one or 

more local or remote lamp heads with lamps, under-v oltage relay, and 

test switch. 

1. Enclosure: Shall be impact-resistant thermoplast ic.  Enclosure shall 

be suitable for the environmental conditions in whi ch installed. 

2. Lamp Heads: Horizontally and vertically adjustab le, mounted on the 

face of the unit, except where otherwise indicated.  

3. Lamps: Shall be LED-type, rated not less than .2 5 watts at the 

specified DC voltage. 

4. Battery: Shall be maintenance-free nickel-cadmiu m.  Minimum normal 

life shall be minimum of 10 years. 

5. Battery Charger: Dry-type full-wave rectifier wi th charging rates to 

maintain the battery in fully-charged condition dur ing normal 

operation, and to automatically recharge the batter y within 12 hours 

following a 1-1/2 hour continuous discharge. 

6. Integral Self-Test:  Automatically initiates tes t of unit emergency 

operation at required intervals.  Test failure is a nnunciated by an 

integral audible alarm and a flashing LED. 

2.5 LAMPS 

A. Linear and U-shaped T5 and T8 Fluorescent Lamps:  

1. Except as indicated below, lamps shall be low-me rcury energy saving 

type, have a color temperature between 3500 ° and 4100 °K, a Color 

Rendering Index (CRI) equal or greater than 80, ave rage rated life 

equal to or greater than 24,000 hours when used wit h an instant 

start ballast and 30,000 hours when used with a pro grammed or rapid 

start ballast (based on 3 hour starts), and be suit able for use with 

dimming ballasts, unless otherwise indicated.   

a. Over the beds in Intensive Care, Coronary Care, Recovery, Life 

Support, and Observation and Treatment areas; Elect romyographic, 

Autopsy (Necropsy), Surgery, and certain dental roo ms 

(Examination, Oral Hygiene, Oral Surgery, Recovery,  Labs, 

Treatment, and X-Ray) use color corrected lamps hav ing a CRI of 

85 or above and a correlated color temperature betw een 5000 and 

6000 °K, as shown on the drawings. 

b. Other areas as shown on the drawings.  
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2. Lamps shall comply with EPA Toxicity Characteris tic Leachate 

Procedure (TCLP) requirements. 

  

2.6 LED EXIT LIGHT FIXTURES 

A. Exit light fixtures shall meet applicable requir ements of NFPA and UL. 

B. Housing and door shall be die-cast aluminum. 

C. For general purpose exit light fixtures, door fr ame shall be hinged, 

with latch.  For vandal-resistant exit light fixtur es, door frame shall 

be secured with tamper-resistant screws.  

D. Finish shall be satin or fine-grain brushed alum inum. 

E. There shall be no radioactive material used in t he fixtures. 

F. Fixtures: 

1. Inscription panels shall be cast or stamped alum inum a minimum of 

2.25 mm (0.090 inch) thick, stenciled with 150 mm ( 6 inch) high 

letters, baked with red color stable plastic or fib erglass. Lamps 

shall be luminous Light Emitting Diodes (LED) mount ed in center of 

letters on red color stable plastic or fiberglass. 

2. Double-Faced Fixtures: Provide double-faced fixt ures where required 

or as shown on drawings.  

3. Directional Arrows: Provide directional arrows a s part of the 

inscription panel where required or as shown on dra wings. 

Directional arrows shall be the "chevron-type" of s imilar size and 

width as the letters and meet the requirements of N FPA 101. 

G. Voltage: Multi-voltage (120 – 277V). 

2.10 LED LIGHT FIXTURES 

A. General: 

1. LED light fixtures shall be in accordance with I ES, NFPA, UL, as 

shown on the drawings, and as specified. 

2. LED light fixtures shall be Reduction of Hazardo us Substances 

(RoHS)-compliant. 

3. LED drivers shall include the following features  unless otherwise 

indicated: 

a. Minimum efficiency: 85% at full load. 

b. Minimum Operating Ambient Temperature: -20˚ C. ( -4˚ F.) 

c. Input Voltage: 120 - 277V (±10%) at 60 Hz. 

d. Integral short circuit, open circuit, and overlo ad protection. 

e. Power Factor: ≥ 0.95. 
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f. Total Harmonic Distortion: ≤ 20%. 

g. Comply with FCC 47 CFR Part 15. 

4. LED modules shall include the following features  unless otherwise 

indicated: 

a. Comply with IES LM-79 and LM-80 requirements. 

b. Minimum CRI 80 and color temperature 3000˚ K unl ess otherwise 

specified in LIGHTING FIXTURE SCHEDULE.  

c. Minimum Rated Life: 50,000 hours per IES L70. 

d. Light output lumens as indicated in the LIGHTING  FIXTURE 

SCHEDULE. 

B. LED Downlights: 

1. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

C. LED Troffers: 

1. LED drivers, modules, and reflector shall be acc essible, 

serviceable, and replaceable from below the ceiling . 

2. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions, and as shown on the drawings or speci fied.  

B. Align, mount, and level the lighting fixtures un iformly. 

C. Wall-mounted fixtures shall be attached to the s tuds in the walls, or 

to a 20 gauge metal backing plate that is attached to the studs in the 

walls.  Lighting fixtures shall not be attached dir ectly to gypsum 

board. 

D. Lighting Fixture Supports:  

1. Shall provide support for all of the fixtures. S upports may be 

anchored to channels of the ceiling construction, t o the structural 

slab or to structural members within a partition, o r above a 

suspended ceiling.  

2. Shall maintain the fixture positions after clean ing and relamping.  

3. Shall support the lighting fixtures without caus ing the ceiling or 

partition to deflect.  
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4. Hardware for recessed fluorescent fixtures:  

a. Where the suspended ceiling system is supported at the four 

corners of the fixture opening, hardware devices sh all clamp the 

fixture to the ceiling system structural members, o r plaster 

frame at not less than four points in such a manner  as to resist 

spreading of the support members and safely lock th e fixture into 

the ceiling system.  

b. Where the suspended ceiling system is not suppor ted at the four 

corners of the fixture opening, hardware devices sh all 

independently support the fixture from the building  structure at 

four points.  

5. Hardware for surface mounting fluorescent fixtur es to suspended 

ceilings: 

a. In addition to being secured to any required out let box, fixtures 

shall be bolted to a grid ceiling system at four po ints spaced 

near the corners of each fixture. The bolts shall b e not less 

than 6 mm (1/4 inch) secured to channel members att ached to and 

spanning the tops of the ceiling structural grid me mbers. Non-

turning studs may be attached to the ceiling struct ural grid 

members or spanning channels by special clips desig ned for the 

purpose, provided they lock into place and require simple tools 

for removal.  

b. In addition to being secured to any required out let box, fixtures 

shall be bolted to ceiling structural members at fo ur points 

spaced near the corners of each fixture. Pre-positi oned 6 mm (1/4 

inch) studs or threaded plaster inserts secured to ceiling 

structural members shall be used to bolt the fixtur es to the 

ceiling. In lieu of the above, 6 mm (1/4 inch) togg le bolts may 

be used on new or existing ceiling provided the pla ster and lath 

can safely support the fixtures without sagging or cracking.  

 
6. Hardware for recessed lighting fixtures:  

a. All fixture mounting devices connecting fixtures  to the ceiling 

system or building structure shall have a capacity for a 

horizontal force of 100 percent of the fixture weig ht and a 

vertical force of 400 percent of the fixture weight .  

b. Mounting devices shall clamp the fixture to the ceiling system 

structure (main grid runners or fixture framing cro ss runners) at 
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four points in such a manner as to resist spreading  of these 

supporting members. Each support point device shall  utilize a 

screw or approved hardware to "lock" the fixture ho using to the 

ceiling system, restraining the fixture from moveme nt in any 

direction relative to the ceiling. The screw (size No. 10 

minimum) or approved hardware shall pass through th e ceiling 

member (T-bar, channel or spline), or it may extend  over the 

inside of the flange of the channel (or spline) tha t faces away 

from the fixture, in a manner that prevents any fix ture movement.  

 
c. In addition to the above, the following is requi red for fixtures 

exceeding 9 kg (20 pounds) in weight.  

1) Where fixtures mounted in ASTM Standard C635 "In termediate 

Duty" and "Heavy Duty" ceilings and weigh between 9  kg and 25 

kg (20 pounds and 56 pounds), provide two 12 gauge safety 

hangers hung slack between diagonal corners of the fixture and 

the building structure.  

2) Where fixtures weigh over 25 kg (56 pounds), the y shall be 

independently supported from the building structure  by 

approved hangers. Two-way angular bracing of hanger s shall be 

provided to prevent lateral motion.  

d. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  

7. Surface mounted lighting fixtures:  

a. Fixtures shall be bolted against the ceiling ind ependent of the 

outlet box at four points spaced near the corners o f each unit. 

The bolts (or stud-clips) shall be minimum 6 mm (1/ 4 inch) bolt, 

secured to main ceiling runners and/or secured to c ross runners. 

Non-turning studs may be attached to the main ceili ng runners and 

cross runners with special non-friction clip device s designed for 

the purpose, provided they bolt through the runner,  or are also 

secured to the building structure by 12 gauge safet y hangers. 

Studs or bolts securing fixtures weighing in excess  of 25 kg (56 

pounds) shall be supported directly from the buildi ng structure.  

b. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  
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c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying 

less than 3715 sq cm (two square feet) of ceiling a rea may, when 

designed for the purpose, be supported directly fro m the outlet 

box when all the following conditions are met.  

1) Screws attaching the fixture to the outlet box p ass through 

round holes (not key-hole slots) in the fixture bod y.  

2) The outlet box is attached to a main ceiling run ner (or cross 

runner) with approved hardware.  

3) The outlet box is supported vertically from the building 

structure. 

d. Fixtures mounted in open construction shall be s ecured directly 

to the building structure with approved bolting and  clamping 

devices.  

8. Single or double pendant-mounted lighting fixtur es:  

a. Each stem shall be supported by an approved outl et box mounted 

swivel joint and canopy which holds the stem captiv e and provides 

spring load (or approved equivalent) dampening of f ixture 

oscillations. Outlet box shall be supported vertica lly from the 

building structure.  

9. Outlet boxes for support of lighting fixtures (w here permitted) 

shall be secured directly to the building structure  with approved 

devices or supported vertically in a hung ceiling f rom the building 

structure with a nine gauge wire hanger, and be sec ured by an 

approved device to a main ceiling runner or cross r unner to prevent 

any horizontal movement relative to the ceiling. 

E. Furnish and install the new lamps as specified f or all lighting 

fixtures installed under this project, and for all existing lighting 

fixtures reused under this project. 

F. The electrical and ceiling trades shall coordina te to ascertain that 

approved lighting fixtures are furnished in the pro per sizes and 

installed with the proper devices (hangers, clips, trim frames, 

flanges, etc.), to match the ceiling system being i nstalled. 

G. Bond lighting fixtures to the grounding system a s specified in Section 

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYST EMS. 

H. At completion of project, replace all defective components of the 

lighting fixtures at no cost to the Government.  
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I. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION 

WASTE MANAGEMENT, and Section 02 41 00, DEMOLITION.  

3.2 ACCEPTANCE CHECKS AND TESTS  

A. Perform the following: 

1. Visual Inspection: 

a. Verify proper operation by operating the lightin g controls. 

b. Visually inspect for damage to fixtures, lenses,  reflectors, 

diffusers, and louvers.  Clean fixtures, lenses, re flectors, 

diffusers, and louvers that have accumulated dust, dirt, or 

fingerprints during construction. 

2. Electrical tests: 

a. Exercise dimming components of the lighting fixt ures over full 

range of dimming capability by operating the contro l devices(s) in 

the presence of the COR.  Observe for visually dete ctable flicker 

over full dimming range, and replace defective comp onents at no 

cost to the Government. 

b. Burn-in all lamps that require specific aging pe riod to operate 

properly, prior to occupancy by Government.  Burn-i n period to be 

40 hours minimum, unless specifically recommended o therwise by the 

lamp manufacturer.  Burn-in dimmed fluorescent and compact 

fluorescent lamps for at least 100 hours at full vo ltage, unless 

specifically recommended otherwise by the lamp manu facturer.  

Replace any lamps and ballasts which fail during bu rn-in. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the lighting systems are in good 

operating condition and properly performing the int ended function. 

---END--- 
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SECTION 27 05 11  
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section, Requirements for Communications In stallations, applies to 

all sections of Division 27. 

B. Furnish and install communications cabling, syst ems, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of transformers, cable, and other items and 

arrangements for the specified items are shown on d rawings. 

1.2 MINIMUM REQUIREMENTS 

A. References to industry and trade association sta ndards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those  specified in the 

above standards. 

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer s hall regularly and 

presently produce, as one of the manufacturer's pri ncipal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, on 

three installations of similar size and type as thi s project, for 

approximately three years. 

2. The Government reserves the right to require the  Contractor to submit 

a list of installations where the products have bee n in operation 

before approval. 

 
C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render satisfactory 

service to this installation within four hours of r eceipt of 

notification that service is needed. Submit name an d address of service 

organizations. 

1.4 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 
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B. When more than one unit of the same class of equ ipment is required, such 

units shall be the product of a single manufacturer . 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipm ent being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. The 

contractor shall notify the VA through the COR a mi nimum of 15 

working days prior to the manufacturers making the factory tests. 

2. Four copies of certified test reports containing  all test data shall 

be furnished to the COR prior to final inspection a nd not more than 

90 days after completion of the tests. 

3. When equipment fails to meet factory test and re -inspection is 

required, the contractor shall be liable for all ad ditional expenses, 

including expenses of the Government. 

1.5 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements ar e requested in 

accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting  work and related 

components shall include, but not be limited to add itions or changes to 

branch circuits, circuit protective devices, condui ts, wire, feeders, 

controls, panels and installation methods. 

1.6 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected durin g shipment and storage 

against physical damage, dirt, moisture, cold and r ain: 

1. During installation, enclosures, equipment, cont rols, controllers, 

circuit protective devices, and other like items, s hall be protected 

against entry of foreign matter; and be vacuum clea ned both inside 

and outside before testing and operating and repain ting if required. 
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2. Damaged equipment shall be, as determined by the  COR, placed in first 

class operating condition or be returned to the sou rce of supply for 

repair or replacement. 

3. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall b e refinished with the 

same quality of paint and workmanship as used by th e manufacturer so 

repaired areas are not obvious. 

1.7 WORK PERFORMANCE 

A. Job site safety and worker safety is the respons ibility of the 

contractor. 

B. For work on existing stations, arrange, phase an d perform work to assure 

communications service for other buildings at all t imes. Refer to 

Article OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL 

REQUIREMENTS. 

C. New work shall be installed and connected to exi sting work neatly and 

carefully. Disturbed or damaged work shall be repla ced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and pathways wi th other trades to 

minimize interferences. See the GENERAL CONDITIONS.  

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS  

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

the equipment shall be removed and reinstalled as d irected at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being ca pable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as, but not limited to , motors, pumps, 

belt guards, transformers, piping, ductwork, condui t and raceways. 

1.9 EQUIPMENT IDENTIFICATION 

A. Install an identification sign which clearly ind icates information 

required for use and maintenance of equipment. 

B. Nameplates shall be laminated black phenolic res in with a white core 

with engraved lettering, a minimum of 6 mm (1/4 inc h) high. Secure 

nameplates with screws. Nameplates that are furnish ed by manufacturer as 
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a standard catalog item, or where other method of i dentification is 

herein specified, are exceptions. 

1.10 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery,  storage, or 

installation of equipment or material which has not  had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptiv e literature, catalog 

cuts, shop drawings, and other data necessary for t he Government to 

ascertain that the proposed equipment and materials  comply with 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify equipment being sub mitted. 

D. Submittals for individual systems and equipment assemblies which consist 

of more than one item or component shall be made fo r the system or 

assembly as a whole.  Partial submittals will not b e considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

 
3. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control system and equipment assemb lies. All terminal 

points and wiring shall be identified on wiring dia grams. 

4. Parts list which shall include those replacement  parts recommended by 

the equipment manufacturer, quantity of parts, curr ent price and 

availability of each part. 

F. Manuals: Submit in accordance with Section 01 00  00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as req uired for systems and 

equipment specified in the technical sections. Furn ish four copies, 

bound in hardback binders, (manufacturer's standard  binders) or an 

approved equivalent. Furnish one complete manual as  specified in the 

technical section but in no case later than prior t o performance of 
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systems or equipment test, and furnish the remainin g manuals prior to 

contract completion. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, equipment, building, name of Contractor, an d contract number. 

Include in the manual the names, addresses, and tel ephone numbers of 

each subcontractor installing the system or equipme nt and the local 

representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the m anual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with data 

to explain detailed operation and control of the eq uipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation and maintenance instructions. 

e. Safety precautions. 

f. Diagrams and illustrations. 

g. Testing methods. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  parts, and 

name of servicing organization. 

j. Appendix; list qualified permanent servicing org anizations for 

support of the equipment, including addresses and c ertified 

qualifications. 

G. Approvals will be based on complete submission o f manuals together with 

shop drawings. 

H. After approval and prior to installation, furnis h the COR with one 

sample of each of the following: 

1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from whi ch the samples 

were taken.  

2. Each type of conduit and pathway coupling, bushi ng and termination 

fitting.  

3. Raceway and pathway hangers, clamps and supports .  

4. Duct sealing compound.  
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1.11 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

 
1.12 TRAINING 

A. Training shall be provided in accordance with Ar ticle, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular eq uipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submi tted by the contractor 

and approved by the COR at least 30 days prior to t he planned training. 

- - - E N D - - - 
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SECTION 27 05 26 
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies general grounding and bon ding requirements of 

telecommunication installations for equipment opera tions.  

B. “Grounding electrode system” refers to all elect rodes required by NEC, 

as well as including made, supplementary, telecommu nications system 

grounding electrodes. 

C.  The terms “connect” and “bond” are used interchange ably in this 

specification and have the same meaning. 

1.2 RELATED WORK  

A. Section 27 05 11, REQUIREMENTS FOR COMMUNICATION S INSTALLATIONS: 

General electrical requirements and items that are common to more than 

one section of Division 27.  

B. Section 27 10 00, STRUCTURED CABLING: Low Voltag e power and lighting 

wiring. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 27 05 11, REQU IREMENTS FOR 

COMMUNICATIONS INSTALLATIONS.  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall  be included to 

determine compliance with drawings and specificatio ns. 

2. Include the location of system grounding electro de connections and 

the routing of aboveground and underground groundin g electrode 

conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspect ion, submit four copies 

of the following to the COR: 

1. Certification that the materials and installatio n is in accordance 

with the drawings and specifications. 

2. Certification, by the Contractor, that the compl ete installation has 

been properly installed and tested.  

1.4 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, a ddenda, revisions, 

supplements, and errata) form a part of this specif ication to the 
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extent referenced. Publications are referenced in t he text by the basic 

designation only.  

A. American Society for Testing and Materials (ASTM ): 

B1-2001.................Standard Specification for Hard-Drawn Copper 

Wire 

B8-2004.................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C. National Fire Protection Association (NFPA):  

70-2005.................National Electrical Code (N EC)  

D.  Telecommunications Industry Association, (TIA) 

J-STO-607-A-2002........Commercial Building Groundi ng (Earthing) and 

Bonding Requirements for Telecommunications 

E. Underwriters Laboratories, Inc. (UL):  

44-2005 ................Thermoset-Insulated Wires a nd Cables 

83-2003 ................Thermoplastic-Insulated Wir es and Cables 

467-2004 ...............Grounding and Bonding Equip ment  

486A-486B-2003 .........Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 83 in sulated stranded 

copper, except that sizes 6 mm²  (10 AWG) and small er shall be solid 

copper. Insulation color shall be continuous green for all equipment 

grounding conductors, except that wire sizes 25 mm²  (4 AWG) and larger 

shall be permitted to be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare strande d copper, except that 

sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 s olid bare copper 

wire.  

C. Isolated Power System: Type XHHW-2 insulation wi th a dielectric 

constant of 3.5 or less.  

D.  Telecom System Grounding Riser Conductor: Telecommu nications Grounding 

Riser shall be in accordance with J STO-607A. Use a  minimum 50mm² (1/0 
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AWG) insulated stranded copper grounding conductor unless indicated 

otherwise. 

2.2 GROUND RODS 

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) long, 

conforming to UL 467. 

B. Quantity of rods shall be as required to obtain the specified ground 

resistance.  

2.3 SPLICES AND TERMINATION COMPONENTS 

 Components shall meet or exceed UL 467 and be clea rly marked with the 

manufacturer, catalog number, and permitted conduct or size(s). 

2.4 TELECOMMUNICATION SYSTEM GROUND BUSBARS 

A.  Provide solid copper busbar, pre-drilled from two-h ole lug connections 

with a minimum thickness of 6 mm (1/4 inch) for wal l and backboard 

mounting using standard insulators sized as follows : 

1. Room Signal Grounding: 300 mm x 100 mm (12 inche s x 4 inch). 

2. Master Signal Ground: 600 mm x 100 mm (24 inches  x 4 inch). 

2.5 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors.  

B. Above Grade: 

1. Bonding Jumpers: compression type connectors, us ing zinc-plated 

fasteners and external tooth lockwashers. 

2. Ground Busbars: Two-hole compression type lugs u sing tin-plated 

copper or copper alloy bolts and nuts. 

3. Rack and Cabinet Ground Bars: one-hole compressi on-type lugs using 

zinc-plated or copper alloy fasteners. 

A.  Cable Shields: Make ground connections to multipair  communications 

cables with metallic shields using shield bonding c onnectors with screw 

stud connection. 

2.6 EQUIPMENT RACK AND CABINET GROUND BARS 

 Provide solid copper ground bars designed for moun ting on the framework 

of open or cabinet-enclosed equipment racks with mi nimum dimensions of 

4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 

2.7 GROUND TERMINAL BLOCKS 

 At any equipment mounting location (e.g. backboard s and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

screw lug-type terminal blocks. 
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2.8 SPLICE CASE GROUND ACCESSORIES 

 Splice case grounding and bonding accessories shal l be supplied by the 

splice case manufacturer when available. Otherwise,  use 16 mm² (6 AWG) 

insulated ground wire with shield bonding connector s. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on d rawings, and as 

hereinafter specified.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformers.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

3. Isolation transformers and isolated power system s shall not be 

system grounded.  

C. Equipment Grounding: Metallic structures (includ ing ductwork and 

building steel), enclosures, raceways, junction box es, outlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits shall be bonded and ground ed.  

 
3.2 INACCESSIBLE GROUNDING CONNECTIONS 

 Make grounding connections, which are buried or ot herwise normally 

inaccessible (except connections for which periodic  testing access is 

required) by exothermic weld. 

3.3 SECONDARY EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  

B. Metallic Piping, Building Steel, and Supplementa l Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  and gas pipe 

systems, building steel, and supplemental or made e lectrodes. Jumper 

insulating joints in the metallic piping. All conne ctions to 

electrodes shall be made with fittings that conform  to UL 467. 

2. Provide a supplemental ground electrode and bond  to the grounding 

electrode system.  

F. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  
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2. Non-metallic conduit systems shall contain an eq uipment grounding 

conductor, except that non-metallic feeder conduits  which carry a 

grounded conductor from exterior transformers to in terior or 

building-mounted service entrance equipment need no t contain an 

equipment grounding conductor. 

3. Conduit containing only a grounding conductor, a nd which is provided 

for mechanical protection of the conductor, shall b e bonded to that 

conductor at the entrance and exit from the conduit .  

G. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders and power and lighting branch circ uits.  

H. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination.  

3. Provide ground bars in panelboards, bolted to th e housing, with 

sufficient lugs to terminate the equipment groundin g conductors.  

J. Receptacles shall not be grounded through their mounting screws. Ground 

with a jumper from the receptacle green ground term inal to the device 

box ground screw and the branch circuit equipment g rounding conductor.  

M. Raised Floors: Provide bonding of all raised flo or components.  

3.4 CORROSION INHIBITORS 

 When making ground and ground bonding connections,  apply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.5 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

building to the grounding electrode system. Bonding  connections shall 

be made as close as practical to the equipment grou nd bus.  

B. In operating rooms and at intensive care and cor onary care type beds, 

bond the gases and suction piping, at the outlets, directly to the room 

or patient ground bus.  

3.6 TELECOMMUNICATIONS SYSTEM 

A.  Bond telecommunications system grounding equipment to the electrical 

grounding electrode system. 
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B.  Furnish and install all wire and hardware required to properly ground, 

bond and connect communications raceway, cable tray , metallic cable 

shields, and equipment to a ground source. 

C.  Ground bonding jumpers shall be continuous with no splices.  Use the 

shortest length of bonding jumper possible. 

D.  Provide ground paths that are permanent and continu ous with a 

resistance of 1 ohm or less from raceway, cable tra y, and equipment 

connections to the building grounding electrode.  T he resistance across 

individual bonding connections shall be 10 milli oh ms or less.  

E.  Below-Grade Grounding Connections: When making exot hermic welds, wire 

brush or file the point of contact to a bare metal surface. Use 

exothermic welding cartridges and molds in accordan ce with the 

manufacturer’s recommendations. After welds have be en made and cooled, 

brush slag from the weld area and thoroughly cleane d the joint area. 

Notify the COR prior to backfilling any ground conn ections. 

F.  Above-Grade Grounding Connections: When making bolt ed or screwed 

connections to attach bonding jumpers, remove paint  to expose the 

entire contact surface by grinding where necessary;  thoroughly clean 

all connector, plate and other contact surfaces; an d apply an 

appropriate corrosion inhibitor to all surfaces bef ore joining. 

G.  Bonding Jumpers: 

1.  Use insulated ground wire of the size and type show n on the 

Drawings or use a minimum of 16 mm² (6 AWG) insulat ed copper 

wire. 

2.  Assemble bonding jumpers using insulated ground wir e terminated 

with compression connectors. 

3.  Use compression connectors of proper size for condu ctors 

specified.  Use connector manufacturer’s compressio n tool. 

H. Bonding Jumper Fasteners: 

1. Conduit: Fasten bonding jumpers using screw lugs  on grounding 

bushings or conduit strut clamps, or the clamp pads  on push-type 

conduit fasteners. When screw lug connection to a c onduit strut 

clamp is not possible, fasten the plain end of a bo nding jumper wire 

by slipping the plain end under the conduit strut c lamp pad; tighten 

the clamp screw firmly. Where appropriate, use zinc -plated external 

tooth lockwashers. 
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2. Wireway and Cable Tray: Fasten bonding jumpers u sing zinc-plated 

bolts, external tooth lockwashers, and nuts.  Insta ll protective 

cover, e.g., zinc-plated acorn nuts on any bolts ex tending into 

wireway or cable tray to prevent cable damage. 

3. Ground Plates and Busbars: Fasten bonding jumper s using two-hole 

compression lugs. Use tin-plated copper or copper a lloy bolts, 

external tooth lockwashers, and nuts. 

4. Unistrut and Raised Floor Stringers: Fasten bond ing jumpers using 

zinc-plated, self-drill screws and external tooth l ockwashers. 

3.7 COMMUNICATION ROOM GROUNDING 

A. Telecommunications Ground Busbars: 

1. Provide communications room telecommunications g round busbar 

hardware at 950 mm (18 inches) at locations indicat ed on the 

Drawings. 

2. Connect the telecommunications room ground busba rs to other room 

grounding busbars as indicated on the Grounding Ris er diagram. 

B. Telephone-Type Cable Rack Systems: aluminum pan installed on telephone-

type cable rack serves as the primary ground conduc tor within the 

communications room. Make ground connections by ins talling the 

following bonding jumpers: 

1.  Install a 16 mm² (6 AWG) bonding between the teleco mmunications 

ground busbar and the nearest access to the aluminu m pan installed 

on the cable rack. 

2.  Use 16 mm² (6 AWG) bonding jumpers across aluminum pan junctions. 

C. Self-Supporting and Cabinet-Mounted Equipment Ra ck Ground Bars: 

1.  When ground bars are provided at the rear of lineup  of bolted 

together equipment racks, bond the copper ground ba rs together using 

solid copper splice plates supplied by the ground b ar manufacturer. 

2.  Bond together nonadjacent ground bars on equipment racks and 

cabinets with 16 mm² (6 AWG) insulated copper wire bonding jumpers 

attached at each end with compression-type connecto rs and mounting 

bolts. 

3.  Provide a 16 mm² (6 AWG) bonding jumper between the  rack and/or 

cabinet ground busbar and the aluminum pan of an ov erhead cable tray 

or the raised floor stringer as appropriate. 

D. Backboards: Provide a screw lug-type terminal bl ock or drilled and 

tapped copper strip near the top of backboards used  for communications 
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cross-connect systems. Connect backboard ground ter minals to the 

aluminum pan in the telephone-type cable tray using  an insulated 16 mm² 

(16 AWG) bonding jumper. 

E. Other Communication Room Ground Systems: Ground all metallic conduit, 

wireways, and other metallic equipment located away  from equipment 

racks or cabinets to the cable tray pan or the tele communications 

ground busbar, whichever is closer, using insulated  16 mm² (6 AWG) 

ground wire bonding jumpers. 

3.8 COMMUNICATIONS CABLE GROUNDING 

A. Bond all metallic cable sheaths in multipair com munications cables 

together at each splicing and/or terminating locati on to provide 100 

percent metallic sheath continuity throughout the c ommunications 

distribution system. 

1. At terminal points, install a cable shield bondi ng connector provide 

a screw stud connection for ground wire.  Use a bon ding jumper to 

connect the cable shield connector to an appropriat e ground source 

like the rack or cabinet ground bar.  

2. Bond all metallic cable shields together within splice closures 

using cable shield bonding connectors or the splice  case grounding 

and bonding accessories provided by the splice case  manufacturer.  

When an external ground connection is provided as p art of splice 

closure, connect to an approved ground source and a ll other metallic 

components and equipment at that location. 

3.9 COMMUNICATIONS CABLE TRAY SYSTEMS:  

A. Bond the metallic structures of one cable tray i n each tray run 

following the same path to provide 100 percent elec trical continuity 

throughout this cable tray systems as follows: 

1. Splice plates provided by the cable tray manufac turer can be used 

for providing a ground bonding connection between c able tray 

sections when the resistance across a bolted connec tion is 10 

milliohms or less. The Subcontractor shall verify t his loss by 

testing across one slice plate connection in the pr esence of the 

Contractor. 

2. Install a 16 mm² (6 AWG) bonding jumper across e ach cable tray 

splice or junction where splice plates cannot be us ed. 

3. When cable tray terminations to cable rack, inst all 16 mm² (6 AWG) 

bonding jumper between cable tray and cable rank pa n. 
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3.10 COMMUNCIATIONS RACEWAY GROUNDING  

A.  Conduit: Use insulated 16 mm² (6 AWG) bonding jumpe rs to ground 

metallic conduit at each end and to bond at all int ermediate metallic 

enclosures. 

B.  Wireway: use insulated 16 mm² (6 AWG) bonding jumpe rs to ground or bond 

metallic wireway at each end at all intermediate me tallic enclosures 

and across all section junctions. 

C.  Cable Tray Systems: Use insulated 16 mm² (6 AWG) bo nding jumpers to 

ground cable tray to column-mounted building ground  plates (pads) at 

each end and approximately every 16 meters (50 feet ).  

3.11 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make 

necessary modifications or additions to the groundi ng electrode system 

for compliance without additional cost to the Gover nment. Final tests 

shall assure that this requirement is met. 

B. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized and shall be made in normally dry 

conditions not less than 48 hours after the last ra infall. Resistance 

measurements of separate grounding electrode system s shall be made 

before the systems are bonded together below grade.  The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Services at power company interface points shall  comply with the power 

company ground resistance requirements.  

D. Below-grade connections shall be visually inspec ted by the COR prior to 

backfilling. The Contractor shall notify the COR 24  hours before the 

connections are ready for inspection. 

3.12 GROUND ROD INSTALLATION  

A. Drive each rod vertically in the earth, not less  than 3000 mm (10 feet) 

in depth. 

B. Where permanently concealed ground connections a re required, make the 

connections by the exothermic process to form solid  metal joints. Make 

accessible ground connections with mechanical press ure type ground 

connectors.  
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C. Where rock prevents the driving of vertical grou nd rods, install angled 

ground rods or grounding electrodes in horizontal t renches to achieve 

the specified resistance.  

- - - E N D - - - 
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 SECTION 27 05 33 
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes to form complete, coor dinated, raceway 

systems. Raceways are required for all communicatio ns cabling unless 

shown or specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Mounting board for communication closets: Sectio n 06 10 00, ROUGH 

CARPENTRY. 

B. Sealing around penetrations to maintain the inte grity of fire rated 

construction: Section 07 84 00, FIRESTOPPING. 

C. Fabrications for the deflection of water away fr om the building envelope 

at penetrations: Section 07 60 00, FLASHING AND SHE ET METAL. 

D. Sealing around conduit penetrations through the building envelope to 

prevent moisture migration into the building: Secti on 07 92 00, JOINT 

SEALANTS. 

E. Identification and painting of conduit and other  devices: Section 09 91 

00, PAINTING. 

F. General electrical requirements and items that i s common to more than 

one section of Division 27: Section 27 05 11, REQUI REMENTS FOR 

COMMUNICATIONS INSTALLATIONS. 

G. Requirements for personnel safety and to provide  a low impedance path 

for possible ground fault currents: Section 27 05 2 6, GROUNDING AND 

BONDING FOR COMMUNICATIONS SYSTEMS. 

1.3 SUBMITTALS 

 In accordance with Section 01 33 23, SHOP DRAWINGS , PRODUCT DATA, AND 

SAMPLES, furnish the following: 

A. Shop Drawings: 

1. Size and location of panels and pull boxes 

2. Layout of required conduit penetrations through structural elements. 

3. The specific item proposed and its area of appli cation shall be 

identified on the catalog cuts. 

B. Certification: Prior to final inspection, delive r to the COR four copies 

of the certification that the material is in accord ance with the 

drawings and specifications and has been properly i nstalled. 
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1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-05...................National Electrical Code (N EC) 

C. Underwriters Laboratories, Inc. (UL): 

1-03....................Flexible Metal Conduit  

5-01....................Surface Metal Raceway and F ittings 

6-03....................Rigid Metal Conduit 

50-03...................Enclosures for Electrical E quipment 

360-03..................Liquid-Tight Flexible Steel  Conduit 

467-01..................Grounding and Bonding Equip ment 

514A-01.................Metallic Outlet Boxes 

514B-02.................Fittings for Cable and Cond uit 

514C-05.................Nonmetallic Outlet Boxes, F lush-Device Boxes and 

Covers  

651-02..................Schedule 40 and 80 Rigid PV C Conduit 

651A-03.................Type EB and A Rigid PVC Con duit and HDPE Conduit 

797-03..................Electrical Metallic Tubing 

1242-00.................Intermediate Metal Conduit 

D. National Electrical Manufacturers Association (N EMA): 

TC-3-04.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-03..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

 
A. Conduit Size: In accordance with the NEC, but no t less than 13 mm 

(1/2 inch) unless otherwise shown. Where permitted by the NEC, 13 mm 

(1/2 inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 

B. Conduit:  

1. Rigid galvanized steel: Shall Conform to UL 6, A NSI C80.1. 

2. Rigid aluminum: Shall Conform to UL 6A, ANSI C80 .5.  

3. Rigid intermediate steel conduit (IMC): Shall Co nform to UL 1242, 

ANSI C80.6. 
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4. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inch) a nd shall be 

permitted only with cable rated 600 volts or less. 

5. Flexible galvanized steel conduit: Shall Conform  to UL 1. 

6. Liquid-tight flexible metal conduit: Shall Confo rm to UL 360. 

7. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface metal raceway: Shall Conform to UL 5. 

C. Conduit Fittings:  

1. Rigid steel and IMC conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

a. Standard threaded couplings, locknuts, bushings,  and elbows: Only 

steel or malleable iron materials are acceptable. I ntegral 

retractable type IMC couplings are also acceptable.  

b. Locknuts: Bonding type with sharp edges for digg ing into the metal 

wall of an enclosure. 

c. Bushings: Metallic insulating type, consisting o f an insulating 

insert molded or locked into the metallic body of t he fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

d. Erickson (union-type) and set screw type couplin gs: Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete. Use set scr ews of case 

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground. Tightening of set  screws with 

pliers is prohibited. 

e. Sealing fittings: Threaded cast iron type. Use c ontinuous drain 

type sealing fittings to prevent passage of water v apor. In 

concealed work, install fittings in flush steel box es with blank 

cover plates having the same finishes as that of ot her electrical 

plates in the room. 

2. Rigid aluminum conduit fittings: 

a. Standard threaded couplings, locknuts, bushings,  and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or cadmium 

plate iron or steel fittings. Aluminum fittings con taining more 

than 0.4 percent copper are prohibited. 

b. Locknuts and bushings: As specified for rigid st eel and IMC 

conduit. 

c. Set screw fittings: Not permitted for use with a luminum conduit. 
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3. Electrical metallic tubing fittings:  

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Couplings and connectors: Concrete tight and rai n tight, with 

connectors having insulated throats. Use gland and ring 

compression type couplings and connectors for condu it sizes 50 mm 

(2 inches) and smaller. Use set screw type coupling s with four set 

screws each for conduit sizes over 50 mm (2 inches) . Use set 

screws of case-hardened steel with hex head and cup  point to 

firmly seat in wall of conduit for positive groundi ng. 

d. Indent type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

4. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron  materials are 

acceptable. 

b. Clamp type, with insulated throat. 

5. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g. Connectors 

shall have insulated throats. 

6. Direct burial plastic conduit fittings:  

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

b. As recommended by the conduit manufacturer. 

7. Surface metal raceway fittings: As recommended b y the raceway 

manufacturer. 

8. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate, 19 mm (0.75 inch) deflection, expan sion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid sized to g uarantee conduit 

ground continuity and fault currents in accordance with UL 467, 

and the NEC code tables for ground conductors. 
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d. Jacket: Flexible, corrosion-resistant, watertigh t, moisture and 

heat resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equival ent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the pur pose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less tha n 38 mm by 38 mm 

(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 

with not less than 9 mm (3/8 inch) diameter steel h anger rods. 

4. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, a nd equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 

4. Flush mounted wall or ceiling boxes shall be ins talled with raised 

covers so that front face of raised cover is flush with the wall. 

Surface mounted wall or ceiling boxes shall be inst alled with surface 

style flat or raised covers. 

F.  Wireways: Equip with hinged covers, except where re movable covers are 

shown. 

 
G. Warning Tape: Standard, 4-Mil polyethylene 76 mm  (3 inch) wide tape  

detectable type, red with black letters, and imprin ted with “CAUTION 

BURIED COMMUNICATIONS CABLE BELOW”. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval  of the COR prior 

to drilling through structural sections. 

2. Cut holes through concrete and masonry in new an d existing structures 

with a diamond core drill or concrete saw. Pneumati c hammer, impact 

electric, hand or manual hammer type drills are not  allowed, except 

where permitted by the COR as required by limited w orking space. 

B. Fire Stop: Where conduits, wireways, and other c ommunications raceways 

pass through fire partitions, fire walls, smoke par titions, or floors, 
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install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING, with rock wool fiber or silicone foam  sealant only. 

Completely fill and seal clearances between raceway s and openings with 

the fire stop material. 

 
C. Waterproofing: At floor, exterior wall, and roof  conduit penetrations, 

completely seal clearances around the conduit and m ake watertight as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wir es. 

2. Flattened, dented, or deformed conduit is not pe rmitted. Remove and 

replace the damaged conduits with new undamaged mat erial. 

3. Assure conduit installation does not encroach in to the ceiling height 

head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, a nd draw up tight. 

5. Mechanically continuous. 

6. Independently support conduit at 8’0” on center.  Do not use other 

supports i.e., (suspended ceilings, suspended ceili ng supporting 

members, lighting fixtures, conduits, mechanical pi ping, or 

mechanical ducts). 

7. Support within 300 mm (1 foot) of changes of dir ection, and within 

300 mm (1 foot) of each enclosure to which connecte d. 

8. Close ends of empty conduit with plugs or caps a t the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pu ll boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC  conduit 

installations, provide a locknut on the inside of t he enclosure, made 

up wrench tight. Do not make conduit connections to  junction box 

covers. 

11. Flashing of penetrations of the roof membrane i s specified in Section 

07 60 00, FLASHING AND SHEET METAL. 

12. Do not use aluminum conduits in wet locations. 

13. Unless otherwise indicated on the drawings or s pecified herein, all 

conduits shall be installed concealed within finish ed walls, floors 

and ceilings.  

B. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 
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2. Conduit hickey may be used for slight offsets, a nd for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

C. Layout and Homeruns: 

2. Deviations: Make only where necessary to avoid i nterferences and only 

after drawings showing the proposed deviations have  been submitted 

approved by the COR. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install  EMT in concrete 

slabs that are in contact with soil, gravel or vapo r barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only when  the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, an d after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately s ix conduit 

diameters apart, except one conduit diameter at con duit crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (3/4 inch) of conc rete around the 

conduits. 

5. Make couplings and connections watertight. Use t hread compounds that 

are UL approved conductive type to insure low resis tance ground 

continuity through the conduits. Tightening set scr ews with pliers is 

prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with oth er types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type conduits 

mixed indiscriminately in the same system is prohib ited. 
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3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1800 

mm (six feet) of flexible metal conduit extending f rom a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited.  

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for conductors above 600 volts: 

1. Rigid steel or rigid aluminum.  

2. Aluminum conduit mixed indiscriminately with oth er types in the same 

system is prohibited. 

C. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type of conduits 

mixed indiscriminately in the system is prohibited.  

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 

1. Paint exposed conduit as specified in Section09 91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, PAINTING for pre paration, paint 

type, and exact color. In addition, paint legends, using 50 mm (two 

inch) high black numerals and letters, showing the cable voltage 

rating. Provide legends where conduits pass through  walls and floors 

and at maximum 6000 mm (20 foot) intervals in betwe en. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are s ecured to the building 

structure on opposite sides of a building expansion  joint, require 

expansion and deflection couplings. Install the cou plings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) w ith junction boxes on 

both sides of the expansion joint. Connect conduits  to junction boxes 

with sufficient slack of flexible conduit to produc e 125 mm (5 inch) 

vertical drop midway between the ends. Flexible con duit shall have a 

copper green ground bonding jumper installed. In li eu of this flexible 
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conduit, expansion and deflection couplings as spec ified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where  shown. 

3.6 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed 1/4 of proof test load of fastening 

devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on center. 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze hangers 

that are designed to support a load equal to or gre ater than the sum of 

the weights of the conduits, wires, hanger itself, and 90 kg (200 

pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes,  pull boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction: Use steel or malleable iron co ncrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch ) diameter with 

depth of penetration not less than 75 mm (3 inches) . 

c. Use vibration and shock resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or  other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except: Horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 
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3.7 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling i n operations.  

C. Remove only knockouts as required and plug unuse d openings.  Use 

threaded plugs for cast metal boxes and snap-in met al covers for sheet 

metal boxes. 

D. Stencil or install phenolic nameplates on covers  of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1".  

3.11 COMMUNICATION SYSTEM CONDUIT 

A. Install the communication raceway system as show n on drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but no t less than the size 

shown on the drawings. 

C. All conduit ends shall be equipped with insulate d bushings. 

D. All 100 mm (four inch) conduits within buildings  shall include pull 

boxes after every two 90 degree bends. Size boxes p er the NEC. 

E. Vertical conduits/sleeves through closets floors  shall terminate not 

less than 75 mm (3 inches) below the floor and not less than 75 mm (3 

inches) below the ceiling of the floor below. 

F. Terminate conduit runs to/from a backboard in a closet or interstitial 

space at the top or bottom of the backboard. Condui ts shall enter 

communication closets next to the wall and be flush  with the backboard. 

G. Were drilling is necessary for vertical conduits , locate holes so as not 

to affect structural sections such as ribs or beams . 

H. All empty conduits located in communication clos ets or on backboards 

shall be sealed with a standard non-hardening duct seal compound to 

prevent the entrance of moisture and gases and to m eet fire resistance 

requirements. 

I. Conduit runs shall contain no more than four qua rter turns (90 degree 

bends) between pull boxes/backboards. Minimum radiu s of communication 

conduit bends shall be as follows (special long rad ius): 
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Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

3/4 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood 

specified in Section 06 10 00, ROUGH CARPENTRY on t he wall of 

communication closets where shown on drawings . Mou nt the plywood with 

the bottom edge 300 mm (one foot) above the finishe d floor. 

K. Furnish and pull wire in all empty conduits. (Sl eeves through floor are 

exceptions). 

- - - E N D - - - 
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SECTION 27 08 00 
COMMISSIONING OF COMMUNICATIONS SYSTEMS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 27.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

communications systems, related subsystems and rela ted equipment.  This 

Section supplements the general requirements specif ied in Section 01 91 

00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 27 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 27, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility exterior closure systems commission ing will include the 

systems listed in Section 01 19 00 General Commissi oning Requirements: 
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1.6 SUBMITTALS 

A. The commissioning process requires review of sel ected Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B. The commissioning process requires Submittal rev iew simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Communications systems will req uire inspection of 

individual elements of the communications system co nstruction 

throughout the construction period.  The Contractor  shall coordinate 

with the Commissioning Agent in accordance with Sec tion 01 19 00 and 

the Commissioning plan to schedule communications s ystems inspections 

as required to support the Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 

sample of checklists is also inaccurate, all the ch ecklists for the 
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type of equipment will be returned to the Contracto r for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 27 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

COR.  The Contractor shall review and comment on th e tests prior to 

approval.  The Contractor shall provide the require d labor, materials, 

and test equipment identified in the test procedure  to perform the 

tests.  The Commissioning Agent will witness and do cument the testing.  

The Contractor shall sign the test reports to verif y tests were 

performed.  See Section 01 91 00 GENERAL COMMISSION ING REQUIREMENTS, 

for additional details. 

3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the CORand Commissioning Agent.  P rovide competent, 

factory authorized personnel to provide instruction  to operation and 

maintenance personnel concerning the location, oper ation, and 

troubleshooting of the installed systems.  Contract or shall submit 

training agendas and trainer resumes in accordance with the 

requirements of Section 01 19 00.  The instruction shall be scheduled 

in coordination with the VA COR after submission an d approval of formal 

training plans.   Refer to Section 01 91 00 GENERAL  COMMISSIONING 
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REQUIREMENTS and Division 27 Sections for additiona l Contractor 

training requirements. 

----- END ----- 
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SECTION 27 10 00 
STRUCTURED CABLING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

the structured cabling system to provide a comprehe nsive 

telecommunications infrastructure. 

1.2 RELATED WORK 

 

A. Sealing around penetrations to maintain the inte grity of time rated 

construction: Section 07 84 00, FIRESTOPPING. 

B. General electrical requirements that are common to more than one section 

in Division 27: Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS 

INSTALLATIONS. 

C. Conduits for cables and wiring: Section 27 05 33 , RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS. 

D. Requirements for personnel safety and to provide  a low impedance path 

for possible ground fault currents: Section 27 05 2 6, GROUNDING AND 

BONDING FOR COMMUNICATIONS SYSTEMS. 

1.3 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWIN GS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

1. Manufacturer's Literature and Data: Showing each  cable type and 

rating. 

2. Certificates: Two weeks prior to final inspectio n, deliver to the  

COR four copies of the certification that the mater ial is in 

accordance with the drawings and specifications and  has been properly 

installed. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by the basic 

designation only. 

B. American Society of Testing Material (ASTM): 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure Sensitive Electrical Insulating 

Tape  

C. Federal Specifications (Fed. Spec.): 
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A-A-59544-00............Cable and Wire, Electrical (Power, Fixed 

Installation) 

D. National Fire Protection Association (NFPA): 

70-05...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-02...................Thermoset-Insulated Wires a nd Cables 

83-03...................Thermoplastic-Insulated Wir es and Cables 

467-01..................Electrical Grounding and Bo nding Equipment 

486A-01.................Wire Connectors and Solderi ng Lugs for Use with 

Copper Conductors 

486C-02.................Splicing Wire Connectors 

486D-02.................Insulated Wire Connector Sy stems for Underground 

Use or in Damp or Wet Locations 

486E-00.................Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-01..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cable 

514B-02.................Fittings for Cable and Cond uit 

1479-03.................Fire Tests of Through-Penet ration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONTROL WIRING  

A. Unless otherwise specified in other sections of these specifications, 

control wiring shall be as specified for power and lighting wiring, 

except the minimum size shall be not less than No. 14 AWG. 

B. Control wiring shall be large enough so that the  voltage drop under 

inrush conditions does not adversely affect operati on of the controls. 

2.2 COMMUNICATION AND SIGNAL WIRING 

A. Shall conform to the recommendations of the manu facturers of the 

communication and signal systems; however, not less  than what is shown. 

B. Wiring shown is for typical systems. Provide wir ing as required for the 

systems being furnished. 

C. Multi-conductor cables shall have the conductors  color coded. 

2.3 WIRE LUBRICATING COMPOUND 

A. Suitable for the wire insulation and conduit it is used with, and shall 

not harden or become adhesive. 

B. Shall not be used on wire for isolated type elec trical power systems. 

2.4 FIREPROOFING TAPE 

A. The tape shall consist of a flexible, conformabl e fabric of organic 

composition coated one side with flame-retardant el astomer. 
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B. The tape shall be self-extinguishing and shall n ot support combustion. 

It shall be arc-proof and fireproof. 

C. The tape shall not deteriorate when subjected to  water, gases, salt 

water, sewage, or fungus and be resistant to sunlig ht and ultraviolet 

light. 

D. The finished application shall withstand a 200-a mpere arc for not less 

than 30 seconds. 

E. Securing tape: Glass cloth electrical tape not l ess than 0.18 mm 

(7 mils) thick, and 19 mm (3/4 inch) wide. 

PART 3 - EXECUTION  

3.1 INSTALLATION, GENERAL  

A. Install all wiring in raceway systems. 

B. Seal cable and wire entering a building from und erground, between the 

wire and conduit where the cable exits the conduit,  with a non-hardening 

approved compound. 

C. Wire Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling of cables. 

2. Use ropes made of nonmetallic material for pulli ng feeders. 

3. Attach pulling lines for feeders by means of eit her woven basket 

grips or pulling eyes attached directly to the cond uctors, as 

approved by the COR. 

4. Pull in multiple cables together in a single con duit. 

3.2 CONTROL, COMMUNICATION AND SIGNAL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall wiring and connect 

to equipment/devices to perform the required functi ons as shown and 

specified.  

B. Except where otherwise required, install a separ ate power supply circuit 

for each system so that malfunctions in any system will not affect other 

systems. 

C. Where separate power supply circuits are not sho wn, connect the systems 

to the nearest panelboards of suitable voltages, wh ich are intended to 

supply such systems and have suitable spare circuit  breakers or space 

for installation. 

D. Install a red warning indicator on the handle of  the branch circuit 

breaker for the power supply circuit for each syste m to prevent 

accidental de-energizing of the systems. 

E. System voltages shall be 120 volts or lower wher e shown on the drawings 

or as required by the NEC. 
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3.3 CONTROL, COMMUNICATION AND SIGNAL SYSTEM IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

D. In each manhole and handhole, install embossed b rass tags to identify 

the system served and function. 

3.4 EXISITNG WIRING 

 Unless specifically indicated on the plans, existi ng wiring shall not be 

reused for the new installation. Only wiring that c onforms to the 

specifications and applicable codes may be reused. If existing wiring 

does not meet these requirements, existing wiring m ay not be reused and 

new wires shall be installed. 

- - - E N D - - - 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 
27 11 00 - 1 

SECTION 27 11 00 
COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installin g, certification, 

testing, and guaranty of a complete and operating V oice and Digital 

Cable Distribution System (here-in-after referred t o as “ the S ystem”), 

and associated equipment and hardware to be install ed in the VA Medical 

Center, here-in-after referred to as “the Facility” .  The System shall 

include, but not be limited to: equipment cabinets,  interface 

enclosures, and relay racks; necessary combiners, t raps, and filters; 

and necessary passive devices such as: splitters, c ouplers, cable 

“patch”, “punch down”, and cross-connector blocks o r devices, voice and 

data distribution sub-systems, and associated hardw are. The System 

shall additionally include, but not be limited to: telecommunication 

closets (TC); telecommunications outlets (TCO); cop per and fiber optic 

distribution cables, connectors, “patch” cables, an d/or “break out” 

devices. 

B. The System shall be delivered free of engineerin g, manufacturing, 

installation, and functional defects. It  shall be designed, engineered 

and installed for ease of operation, maintenance, a nd testing. 

C. The term “provide”, as used herein, shall be defin ed as: designed, 

engineered, furnished, installed, certified, and te sted, by the 

Contractor. 

D. The Voice and Digital Telecommunication Distribu tion Cable Equipment 

and System provides the media which voice and data information travels 

over and connects to the Telephone System which is defined as an 

Emergency Critical Care Communication System by the  National Fire 

Protection Association (NFPA). Therefore, since the  System connects to 

or extends the telephone system, the System’s insta llation and 

operation shall adhere to all appropriate National,  Government, and/or 

Local Life Safety and/or Support Codes, which ever are the more 

stringent for this Facility. At a minimum , the Sys tem shall be 

installed according to NFPA, Section 70, National E lectrical Code 

(NEC), Article 517 and Chapter 7; NFPA, Section 99,  Health Care 

Facilities, Chapter 3-4; NFPA, Section 101, Life Sa fety Code, Chapters 

7, 12, and/or 13; Joint Commission on Accreditation  of Health Care 
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Organization (JCAHCO), Manual for Health Care Facil ities, all necessary 

Life Safety and/or Support guidelines; this specifi cation; and the 

original equipment manufacturer's (OEM) suggested i nstallation design, 

recommendations, and instructions. The OEM and Cont ractor shall ensure 

that all management, sales, engineering, and instal lation personnel 

have read and understand the requirements of this s pecification before 

the System is designed, engineered, delivered, and provided. 

E. The VA contracting officer is the approving auth orities for all 

contractual and mechanical changes to the System. T he Contractor is 

cautioned to obtain in writing, all approvals for s ystem changes 

relating to the published contract specifications a nd drawings, from 

the COR before proceeding with the change. 

F. System Performance: 

1. At a minimum, the System shall be able to suppor t the following 

voice and data operations for Category 6 Certified Telecommunication 

Service: 

a. Provide the following interchange (or interface)  capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN: 

1) Narrow Band BRI: 

a) B Channel: 64 kilo-Bits per second (kBps), minim um. 

b) D Channel: 16 kBps, minimum. 

c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: All channels: 140 mega(m)- Bps, minimum, 

capable to 565 mBps at “T” reference. 

c. ATM operation and interface: ATM 155 mBps  

d. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream spe ed(shall be 

Synchronous Optical Network [SONET] compliant). 

e. System Sensitivity: Satisfactory service shall b e provided for at 

least 3,000 feet for all voice and data locations. 
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2. At a minimum the System shall support the follow ing operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 dB. 

5) System data error: 10 to the -10 Bps, minimum. 

6) Loss: Measured at the frame output with referenc e Zero (0) 

deciBel measured (dBm) at 1,000 Hertz (Hz) applied to the 

frame input. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is appli ed to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” ab ove 

reference (terminated) ground noise, whichever is g reater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an aver age 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere wi th, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS wh en the 

EPBX is expanded up to the projected maximum growth  as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet):  24 dB. 

b) Impedance: 600 Ohms, BAL. 
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c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 bps, minimum. 

1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, P RODUCT DATA, AND 

SAMPLES. 

B. Specification Section 27 05 11, REQUIREMENTS FOR  COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOX ES FOR COMMUNICATIONS 

SYSTEMS. 

D. Specification Section 27 10 00, STRUCTURED CABLI NG. 

E. Specification Section 26 27 26, WIRING DEVICES. 

F. Specification Section 27 05 26, GROUNDING AND BO NDING FOR 

COMMUNICATIONS SYSTEMS. 

G. Specification Section 26 41 00, FACILITY LIGHTNI NG PROTECTION. 

H. Specification Section 27 31 31, VOICE COMMUNICAT IONS SWITCHING AND 

ROUTING EQUIPMENT - EXTENSION. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in text by basic 

designation only. Except for a specific date given the issue in effect 

(including amendments, addenda, revisions, suppleme nts, and errata) on 

the date the system’s submittal is technically appr oved by VA, shall be 

enforced. 

B. National Fire Protection Association (NFPA): 

 

70 NATIONAL ELECTRICAL CODE (NEC) 

75 Protection of Electronic Computer/Data Processin g 
Equipment 

77 Recommended Practice on Static Electricity 

 Standard for Health Care Facilities 

101 Life Safety Code 
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1221 Emergency Services Communication Systems 

 

C. Underwriters Laboratories, Inc. (UL): 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR LIGHTNING 
PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS 
AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 

 

D. ANSI/EIA/TIA Publications: 

568B Commercial Building Telecommunications Wiring 
Standard 

569B Commercial Building Standard for 
Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 
TELECOMMUNICATIONS INFRASTRUCTURE OF 
COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

 

E. Lucent Technologies: Document 900-200-318 “Outsi de Plant Engineering 

Handbook”. 

F. International Telecommunication Union – Telecomm unication 

Standardization Sector (ITU-T). 

G. Federal Information Processing Standards (FIPS) Publications. 

H. Federal Communications Commission (FCC) Publicat ions: Standards for 

telephone equipment and systems. 

I. United States Air Force: Technical Order 33K-l-l OO Test Measurement and 

Diagnostic Equipment (TMDE) Interval Reference Guid e. 

J. Joint Commission on Accreditation of Health Care  Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals. 

K. National and/or Government Life Safety Code(s): The more stringent of 

each listed code. 
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1.4 QUALITY ASSURANCE 

A. The authorized representative of the OEM, shall be responsible for the 

design, satisfactory total operation of the System,  and its 

certification. 

B. The OEM shall meet the minimum requirements iden tified in Paragraph 

2.1.A. Additionally, the Contractor shall have had experience with 

three or more installations of systems of comparabl e size and 

complexity with regards to coordinating, engineerin g, testing, 

certifying, supervising, training, and documentatio n. Identification of 

these installations shall be provided as a part of the submittal as 

identified in Paragraph 1.5. 

C. The System Contractor shall submit certified doc umentation that they 

have been an authorized distributor and service org anization for the 

OEM for a minimum of three (3) years. The System Co ntractor shall be 

authorized by the OEM to certify and warranty the i nstalled equipment. 

In addition, the OEM and System Contractor shall ac cept complete 

responsibility for the design, installation, certif ication, operation, 

and physical support for the System. This documenta tion, along with the 

System Contractor and OEM certification must be pro vided in writing as 

part of the Contractor’s Technical Submittal. 

D. All equipment, cabling, terminating hardware, TC Os, and patch cords 

shall be sourced from the certifying OEM or at the OEM’s direction, and 

support the System design, the OEM’s quality contro l and validity of 

the OEM’s warranty. 

E. The Contractor’s Telecommunications Technicians assigned to the System 

shall be fully trained, qualified, and certified by  the OEM on the 

engineering, installation, and testing of the Syste m. The Contractor 

shall provide formal written evidence of current OE M certification(s) 

for the installer(s) as a part of the submittal or to the COR before 

being allowed to commence work on the System. 

1.5 SUBMITTALS 

A. Provide submittals in accordance with Specificat ion Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. The COR s hall retain one copy 

for review and approval. 

1. If the submittal is approved the COR shall retai n one copy for 

Official Records and return three (3) copies to the  Contractor. 
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2. If the submittal is disapproved, three (3) copie s will be returned 

to the Contractor with a written explanation attach ed that indicates 

the areas the submittal deviated from the System sp ecifications. The 

COR shall retain one copy for Official Records.  

B. Environmental Requirements: Technical submittals  shall confirm the 

environmental specifications for physical TC areas occupied by the 

System. These environmental specifications shall id entify the 

requirements for initial and expanded system config urations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements: The Contractor shall provide  the specific 

voltage, amperage, phases, and quantities of circui ts required. 

5. Air conditioning, heating, and humidity requirem ents. The Contractor 

shall identify the ambient temperature and relative  humidity 

operating ranges required preventing equipment dama ge. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Proposed floor plan, based on the expanded syste m configuration of 

the bidder's proposed EPBX for this FACILITY. 

8. Conduit size requirement (between main TC, compu ter, and console 

rooms). 

9. Main trunk line and riser pathways, cable duct, and conduit 

requirements between each MTC, TC, and TCO. 

C. Documents: The submittal shall be separated into  sections for each 

subsystem and shall contain the following: 

1. Title page to include: 

a. VA Medical Center. 

b. Contractor’s name, address, and telephone (inclu ding FAX) 

numbers. 

c. Date of Submittal. 

d. VA Project No. 

2. List containing a minimum of three locations of installations of 

similar size and complexity as identified herein. T hese locations 

shall contain the following: 

a. Installation Location and Name. 
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b. Owner’s or User’s name, address, and telephone ( including FAX) 

numbers. 

c. Date of Project Start and Date of Final Acceptan ce by Owner. 

d. System Project Number. 

e. Brief (three paragraphs minimum) description of each system’s 

function, operation, and installation. 

3. Narrative Description of the system. 

 

D. Certifications: 

1. Submit written certification from the OEM indica ting that the 

proposed supervisor of the installation and the pro posed provider of 

the contract maintenance are authorized representat ives of the OEM. 

Include the individual's exact name and address and  OEM credentials 

in the certification. 

2. Submit written certification from the OEM that t he wiring and 

connection diagrams meet National and/or Government  Life Safety 

Guidelines, NFPA, NEC, UL, this specification, and JCAHCO 

requirements and instructions, requirements, recomm endations, and 

guidance set forth by the OEM for the proper perfor mance of the 

System as described herein. The VA will not approve  any submittal 

without this certification. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure outlined in para graph 3.2.B. 

E. Equipment Manuals: Fifteen (15) working days pri or to the scheduled 

acceptance test, the Contractor shall deliver four complete sets of 

commercial operation and maintenance manuals for ea ch item of equipment 

furnished as part of the System to the COR. The man uals shall detail 

the theory of operation and shall include narrative  descriptions, 

pictorial illustrations, block and schematic diagra ms, and parts list. 

F. Record Wiring Diagrams: 

1. Fifteen (15) working days prior to the acceptanc e test, the 

Contractor shall deliver four complete sets of the Record Wiring 

Diagrams of the System to the COR. The diagrams sha ll show all 

inputs and outputs of electronic and passive equipm ent correctly 

identified according to the markers installed on th e interconnecting 

cables, Equipment and room/area locations. 
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2. The Record Wiring Diagrams shall be in hard copy  and two compact 

disk (CD) copies properly formatted to match the Fa cility’s current 

operating version of Computer Aided Drafting (AutoC AD) system. The 

COR shall verify and inform the Contractor of the v ersion of AutoCAD 

being used by the Facility. 

G. Surveys Required As A Part Of The Technical Subm ittal: The Contractor 

shall provide the following surveys that depict var ious system features 

and capacities are required in addition to the on s ite survey 

requirements described herein. Each survey shall be  in writing and 

contain the following information (the formats are suggestions and may 

be used for the initial Technical Submittal survey requirements), as a 

minimum: 

1. The required EPBX connections (each CSU shall be  compatible with) 

shall be compatible with the following: 

a.  Initially connect: 

 

EQUIPPED ITEM CAPACITY WIREDCAPACITY 

Main Station Lines   

Single Line   

Multi Line (Equipped for direct input 
dial [DID]) 

  

Central Office (CO) Trunks   

TWO WAY   

DID   

Two-way DRTL   

Foreign Exchange (FX)   

Conference   

Radio Paging Access   

Audio Paging Access   

Off-Premise Extensions   

CO Trunk By-pass   

CRT w/keyboard   

Printers   

Attendant Consoles   

T-1 Access/Equipment   

Maintenance console   
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b. Projected Maximum Growth: The Contractor shall c learly and fully 

indicate this category for each item identified in Paragraph 

1.4.H.1.a. as a part of the technical submittal. Fo r this 

purpose, the following definitions and sample conne ctions are 

provided to detail the system’s capability: 

 

EQUIPPED ITEM CAPACITY WIRED CAPACITY 

Servers   

PC’s   

Projected Maximum Growth   

 

 The Contractor shall clearly and fully indicate th is category for 

each item identified in Paragraph 1.4.H.2.a. as a p art of the 

technical submittal. 

2. Cable Distribution System Design Plan: A design plan for the entire 

cable distribution systems requirements shall be pr ovided with this 

document. A specific cable count shall coincide wit h the total 

growth items as described herein. It is the Contrac tor’s 

responsibility to provide the Systems entire cable requirements and 

engineer a distribution system requirement plan usi ng the format of 

the following paragraph(s), at a minimum: 

a. UTP (and/or STP) Requirements/Column Explanation : 

 

Column Explanation 

FROM BUILDING Identifies the building by number, ti tle, 
or location, and main signal closet or 
intermediate signal closet cabling is 
provided from 

BUILDING  Identifies the building by number, title,  
or location cabling is to be provided in 

TO BUILDING IMC Identifies building main terminal s ignal 
closet, by room number or location, to 
which cabling is provided too, in, and from 

FLOOR Identifies the floor by number (i.e. 1st, 
2nd, etc.) cabling and TCOs are to be 
provided 

TC ROOM NUMBER Identifies the floor signal closet r oom, by 
room number, which cabling shall be 
provided 
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ROOM NUMBER Identifies the room, by number, from wh ich 
cabling and TCOs shall be provided 

NUMBER OF CABLE 
PAIR 

Identifies the number of cable pair 
required to be provided on each floor 
designated OR the number of cable pair (VA 
Owned) to be retained 

NUMBER OF STRANDS 
USED/SPARE 

Identifies the number of strands provided 
in each run 

 

b. Fiber Optic Cabling Requirements/Column Explanat ion: 

 

Column Explanation 

FROM BUILDING Identifies the building by number, ti tle, 
or location, and main signal closet or 
intermediate signal closet cabling is 
provided from  

TO BUILDING IMC Identifies building, by number, tit le, or 
location, to which cabling is provided 

FLOOR Identifies the floor by number (i.e. 1st, 
2nd, etc.) 

TC ROOM NUMBER Identifies the room, by number, from  which 
cabling shall be installed 

NUMBER OF STRANDS Identifies the number of strands in each 
run of fiber optic cable 

INSTALLED METHOD Identifies the method of installat ion in 
accordance with as designated herein 

NOTES Identifies a note number for a special 
feature or equipment 

BUILDING MTC Identifies the building by number or t itle 

 

 

3. Telecommunication Outlets: The Contractor shall clearly and fully 

indicate this category for each outlet location and  compare the 

total count to the locations identified above as a part of the 

technical submittal. Additionally, the Contractor s hall indicate the 

total number of spares. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

 
1. The System shall provide the following minimum s ervices that are 

designed in accordance with and supported by an Ori ginal Equipment 
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Manufacturer (OEM), and as specified herein. The Sy stem shall 

provide continuous inter and/or intra-Facility voic e and data 

service. The System shall be capacity sized so that  loss of 

connectivity to external telephone systems shall no t affect the 

Facilities operation in specific designated locatio ns. The System 

shall: 

a. Be capable of inter-connecting and functioning f ully with the 

existing Local Telephone Exchange (LEC) Network(s),  Federal 

Telephone System (FTS) Inter-city Network(s), Inter -exchange 

Carriers, Integrated Services Digital Network (ISDN ), Electronic 

Private Branch Exchange (EPBX) switches, asynchrono us/synchronous 

data terminals and circuits including Automatic Tra nsfer Mode 

(ATM), Frame Relay, and local area networks (LAN), at a minimum. 

b. Be a voice and data cable distribution system th at is based on a 

physical “Star” Topology.  An Analog RF coaxial cab le 

distribution system shall be provided in a  “home run” 

configuration from each associated riser TC to iden tified 

locations and as shown on the drawings.  c. Be compatible 

with and able to provide direct digital connection to trunk level 

equipment including, but, not limited to: directly accessing 

trunk level equipment including the telephone syste m, audio 

paging, Industry Standard “T” and/or “DS” carrier s ervices and 

external protocol converters. Additionally, connect ions to “T” 

and/or “DS” access/equipment or Customer Service Un its (CSU) that 

are used in FTS and other trunk applications shall be included in 

the System design. Provide T-1 access/equipment (or  CSU), as 

required for use, in FTS and other trunk applicatio ns by system 

design if this equipment is not provided by the exi sting 

telephone system and/or will be deactivated by the installation 

of the System. The Contractor shall provide all T-1  equipment 

necessary to terminate and make operational the qua ntity of 

circuits designated. The CSU's shall be connected t o the System’s 

emergency battery power supply. The System shall be  fully capable 

of operating in the Industry Standard “DS” protocol  and provide 

that service when required. 

d. Where the System connects to an existing or futu re telephone 

system, refer to specification Section 27 31 31, VO ICE 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 
27 11 00 - 13 

COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT - EXTENSION for 

specific telephone equipment and system operational  performance 

standards. 

2. Specific Subsystem Requirements: The System shal l consist, as a 

minimum, of the following independent sub-systems t o comprise a 

complete and functional voice and digital telecommu nications cabling 

system: “Main” (MTC), “intermediate” (IMTC), and “r iser” (RTC) TC’s; 

“vertical” (or “riser”) trunk cabling system; verti cal cross-

connection (VCC) cabling systems, and TCO’s with a minimum of three 

(3) RJ-45 jacks for the appropriate telephone, Data  connections, and 

additional jacks, connectors, drop and patch cords,  terminators, and 

adapters provided. 

a. Telecommunication Closet (TC): 

1) There shall be a minimum of one TC for the MTC, each building 

IMTC, and each RTC per building floor location. How ever, in 

large building(s), where the horizontal distance to  the 

farthest voice and digital work area may exceed 90 Meters (M) 

(or 295 feet [ft]), additional TC’s shall be provid ed as 

described herein. The maximum DC resistance per cab le pair 

shall be no more than 28.6 Ohms per 305 M (1,000 fe et). Each 

TC shall be centrally located to cover the maximum amount of 

local floor space. The TC’s house in cabinets or en closures, 

on relay racks, and/or on backboards, various 

telecommunication data equipment, controllers, mult iplexers, 

bridges, routers, LAN hub(s), telephone cross-conne cting, 

active and passive equipment. 

2) Additionally, the TC’s may house fire alarm, nur ses call, code 

one (or blue), video, public address, radio enterta inment, 

intercom, and radio paging equipment. Regardless of  the method 

of installation, mounting, termination, or cross-co nnecting 

used, all vertical copper and fiber optic cables sh all be 

terminated on appropriate cross-connection systems (CCS) 

containing patch panel(s), punch blocks, and/or bre akout 

devices provided in enclosures and tested as descri bed herein. 

A cable and/or wire management system shall be a pa rt of each 

CCS. 
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a) A minimum of three 110-120 VAC active quad outle ts shall be 

provided, each with “U” grounded receptacles at a m inimum 

of one outlet for each front, side and back wall. T hese 

outlets shall be separately protected by an AC circ uit 

breaker provided in the designated Government Emerg ency 

Critical Care AC power panel, that is connected to the 

Facilities Emergency AC Power Distribution System. For 

larger building TC applications, a minimum of one 

additional quad AC outlet shall be provided for eve ry 800M² 

(or 8,000 ft²) of useable floor space. Additional o utlets 

shall be equally spaced along the wall. 

b) Climate control shall be provided in each TC 24 hours a 

day, seven days per week and 52 week per year to pr event 

failure of electronic components and for mission cr itical 

functional applications. The COR is responsible for  

informing the Contractor regarding the minimum clim ate 

control requirements. In identified hostile TC loca tions 

where it has been determined (by the COR) that prop er TC 

climate or external signal radiation cannot be prop erly 

maintained or controlled, the Contractor may, at hi s/her 

option, provide a minimum of two individual and pro perly 

sized self contained climate controlled equipment c abinet 

enclosures; one designated for voice,and one design ated for 

data, in each TC location identified on the drawing s, in 

lieu of providing additional required TC air handli ng 

capability. 

B. System Performance: 

1. At a minimum, the System shall be able to suppor t the following 

voice and data operations for Category 6 Certified Telecommunication 

Service: 

a. Provide the following interchange (or interface)  capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN  

1) Narrow Band BRI. 

a) B Channel: 64 kilo-Bits per second (kBps), minim um. 

b) D Channel: 16 kBps, minimum. 
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c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: 

a) All channels: 140 mega (m)-Bps, minimum, capable  to 565 

mBps at “T” reference. 

e. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream spe ed (shall be 

Synchronous Optical Network [Sonet] compliant). 

f. System Sensitivity: Satisfactory service shall b e provided for at 

least 3,000 feet for all voice and data locations. 

2. At a minimum the System shall support the follow ing operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 Db. 

5) System data error: 10 to the -10 Bps, minimum lo ss measured at 

the frame output with reference Zero (0) deciBel me asured 

(dBm) at 1,000 Hertz (Hz) applied to the frame inpu t. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is appli ed to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” ab ove 

reference (terminated) ground noise, whichever is g reater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an aver age 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere wi th, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS wh en the 
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EPBX is expanded up to the projected maximum growth  as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet):  24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 BPS, minimum. 

C. General: 

1. All equipment to be supplied under this specific ation shall be new 

and the current model of a standard product of an O EM or record. An 

OEM of record shall be defined as a company whose m ain occupation is 

the manufacture for sale of the items of equipment supplied and 

which: 

a. Maintains a stock of replacement parts for the i tem submitted. 

b. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted. 

c. Has published and distributed descriptive litera ture and 

equipment specifications on the items of equipment submitted at 

least 30 days prior to the Invitation for Bid. 

2. Specifications of equipment as set forth in this  document are 

minimum requirements, unless otherwise stated, and shall not be 

construed as limiting the overall quality, quantity , or performance 

characteristics of items furnished in the System. W hen the 

Contractor furnishes an item of equipment for which  there is a 
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specification contained herein, the item of equipme nt shall meet or 

exceed the specification for that item of equipment . 

3. The Contractor shall provide written verificatio n, in writing to the 

COR at time of installation, that the type of wire/ cable being 

provided is recommended and approved by the OEM. Th e Contractor is 

responsible for providing the proper size and type of cable duct 

and/or conduit and wiring even though the actual in stallation may be 

by another subcontractor. 

4. The Telephone Contractor is responsible for prov iding interfacing 

cable connections for the telephone andPAsystems wi th the System. 

5. The telephone equipment and PA interface equipme nt shall be the 

interface points for connection of the PA  interface cabling from the 

telephone switch via the system telephone interface  unit. 

6. Active electronic component equipment shall cons ist of solid state 

components, be rated for continuous duty service, c omply with the 

requirements of FCC standards for telephone equipme nt, systems, and 

service. 

7. All passive distribution equipment shall meet or  exceed -80 dB 

radiation shielding specifications. 

8. All interconnecting twisted pair, fiber-optic ca bles shall be 

terminated on equipment terminal boards, punch bloc ks, breakout 

boxes, splice blocks, and unused equipment ports/ta ps shall be 

terminated according to the OEM’s instructions for telephone cable 

systems without adapters. The Contractor shall not leave unused or 

spare twisted pair wire, fiber-optic cable untermin ated, 

unconnected, loose or unsecured. 

9. Color code all distribution wiring to conform to  the Telephone 

Industry standard, EIA/TIA, and this document, whic h ever is the 

more stringent. At a minimum, all equipment, cable duct and/or 

conduit, enclosures, wiring, terminals, and cables shall be clearly 

and permanently labeled according to and using the provided record 

drawings, to facilitate installation and maintenanc e. Reference 

Specification Section 27 10 00, STRUCTURED CABLING and Section 27 31 

00, VOICE COMMUNICATIONS SWITCHING AND ROUTING EQUI PMENT. 

10. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC power distribut ion system as 
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shown on the plans or if not shown on the plans con sult with COR 

regarding a suitable circuit location prior to bidd ing. 

11. Plug-in connectors shall be provided to connect  all equipment, 

except coaxial cables and interface points. Coaxial  cable 

distribution points and RF transmission lines shall  use coaxial 

cable connections recommended by the cable OEM and approved by the 

System OEM. Base- band cable systems shall utilize barrier terminal 

screw type connectors, at a minimum. Crimp type con nectors installed 

with a ratchet type installation tool are and accep table alternate 

as long as the cable dress, pairs, shielding, groun ding, and 

connections and labeling are provided the same as t he barrier 

terminal strip connectors. Tape of any type, wire n uts, or solder 

type connections are unacceptable and will not be a pproved. 

12. All equipment faceplates utilized in the System  shall be stainless 

steel, anodized aluminum, or UL approved cycolac pl astic for the 

areas where provided. 

13. Noise filters and surge protectors shall be pro vided for each 

equipment interface cabinet, switch equipment cabin et, control 

console, local, and remote active equipment locatio ns to ensure 

protection from input primary AC power surges and n oise glitches are 

not induced into low Voltage data circuits. 

 
 Underground warning tape shall be standard, 4-Mil polyethylene 76 mm 

(3 inch) wide tape detectable type, red with black letters imprinted 

with “CAUTION BURIED ELECTRIC LINE BELOW”, orange w ith black letters 

imprinted with “CAUTION BURIED TELEPHONE LINE BELOW ” or orange with 

black letters imprinted with “CAUTION BURIED FIBER OPTIC LINE 

BELOW”, as applicable. 

D. Equipment Functional Characteristics: 

 

FUNCTIONS CHARACTERISTICS 

Input Voltage 105 to 130 VAC 

POWER LINE FREQUENCY 60 HZ ±2.0 HZ 

Operating Temperature O to 50 degrees ( °) Centigrade (C) 

Humidity 80 percent (%) minimum rating 

 

E. Equipment Standards and Testing: 
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1. The System has been defined herein as connected to systems 

identified as Critical Care performing Life Support  Functions. 

Therefore, at a minimum, the system shall conform t o all 

aforementioned National and/or Local Life Safety Co des (which ever 

are the more stringent), NFPA, NEC, this specificat ion, JCAHCO Life 

Safety Accreditation requirements, and the OEM reco mmendations, 

instructions, and guidelines. 

2. All supplies and materials shall be listed, labe led or certified by 

UL or a nationally recognized testing laboratory wh ere such 

standards have been established for the supplies, m aterials or 

equipment.  See paragraph minimum requirements Sect ion 27 05 11, 

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS, and the guidelines 

listed in paragraph 2.J.2. 

3. The provided active and passive equipment requir ed by the System 

design and approved technical submittal must confor m with each UL 

standard in effect for the equipment, as of the dat e of the 

technical submittal (or the date when the COR appro ved system 

equipment necessary to be replaced) was technically  reviewed and 

approved by VA. Where a UL standard is in existence  for equipment to 

be used in completion of this contract, the equipme nt must bear the 

approved UL seal. 

4. Each item of electronic equipment to be provided  under this contract 

must bear the approved UL seal or the seal of the t esting laboratory 

that warrants the equipment has been tested in acco rdance with, and 

conforms to the specified standards. 

2.2 EQUIPMENT ITEMS 

A. Cabinet with Internal Equipment Mounting Rack: 

1. The provided equipment cabinet shall be lockable , fabricated of 

heavy 16 gauge (ga) steel, and have fully adjustabl e internal 

equipment mounting racks or rails that allows front  panel equipment 

mounting and access. It shall have baked-on iron ph osphate primer 

and baked enamel paint finish in a color to be sele cted by the using 

Facility Service Chief. It shall be floor or wall m ounted with 

knock-out holes for cable entrance and conduit conn ection, contain 

ventilation ports and a quiet fan with non disposab le air filter for 

equipment cooling.  Two keys shall be provided to t he COR for each 

lock when the VA accepts the System. 
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2. A minimum of one cabinet shall be provided with blank rack space, 

for additional equipment.  Blank panels shall be in stalled to cover 

any open or unused rack space. In addition, provide  two 120 VAC 

power strips connected to surge protectors, a venti lation fan with 

non-disposable air filter, and a conduit or cable d uct interfaced to 

adjacent cabinet(s), as part of this cabinet. 

3. Blank panels shall be color matched to the cabin et, 3.175 mm 

(1/8in.) aluminum with vertical dimensions in incre ments of one rack 

unit 45 mm (or 1.75in.) with mounting holes spaced to correspond to 

EIA 480 mm (or 19in.) rack dimensions.  Single stan dard size blank 

panels shall be used to fill unused panel or rack s paces in lieu of 

numerous 45 mm (1.75in.) types. One blank 45 mm (1. 75in.) high blank 

panel shall be installed between each item of equip ment. 

4. Technical Characteristics: 

 

Overall Height 2180 mm (85 7/8in.), maximum 

Overall Depth 650 mm (25 1/2in.), maximum 

Overall Width 535 mm (21 1/16in.), maximum 

Front Panel Opening Width 480 mm (19in.), EIA horizontal        

Hole Spacing per EIA and Industry Standards  

 

5. Internal Cabinet Components (minimum required): 

a. AC power outlet strip(s): 

1) Power outlet strip(s) shall be provided as direc ted by the COR 

or the IRM. The additional equipment cabinet with n o installed 

items in the cabinet, shall contain strip(s) with a  minimum of 

12 ea. AC power outlets. Each strip shall be mounte d inside 

and at the rear of the cabinet. It shall contain “U ” grounded 

AC outlets for distributing AC power to the install ed 

electronic equipment. The strip shall be self-conta ined in a 

metal enclosure and may be provided with a 2 M (6 f t.) long 

(maximum) connecting cord with three prong plug. 

2) Technical Characteristics: 

a) Power capacity20 Ampere (AMP), 120 VAC continuou s duty. 

b) Wire gauge: Three conductor, #12 AWG copper. 

b. Cabinet AC Power Line Surge Protector and Filter : 
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1) Each cabinet shall be equipped with a AC Surge P rotector and 

Filter. The Protector and Filter shall be housed in  one single 

enclosure. The Protector and Filter shall perform 

instantaneous regulation of the AC input voltage an d isolate 

and filter any noise present on the AC input line. The unit 

shall be equipped with AC voltage and current surge  protectors 

to prevent damage to the electronic equipment from power line 

induced voltage spikes, surges, lightning, etc. It shall be 

cabinet mounted and the cabinet AC power strip (max imum of two 

strips) may be connected to it as long as the syste m design is 

met. 

2) Technical Characteristics: 

 

Input Voltage range 120 VAC + 15% 

Power capacity 20 AMP, 120 VAC 

Voltage output 
regulation 

+3.0% 

Circuit breaker 15 AMP, may be self contain 

Noise filtering Greater than -45 dB 

AC outlets Four duplex grounded types, minimum  

Response time 5.0 ns 

Surge suppression 10,000 AMPS 

Noise suppression  

Common -40 dB 

Differential -45 dB 

 

3) Specific requirements for current and surge prot ection shall 

include: 

a) Voltage protection threshold, line to neutral, s tarts at no 

more than 220 Volts peak. The transient voltage sha ll not 

exceed 300 volts peak. The Contractor shall furnish  

documentation on peak clamping voltage as a functio n of 

transient AMP. 

b) Peak power dissipation minimum 35 Joules per pha se, as 

measured for l.0 mS at sub branch panels, l00 Joule s per 

phase at branch panels and 300 Joules per phase at service 

entrance panels. The Contractor shall furnish an 
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explanation of how the ratings were measured or emp irically 

derived. 

c) Surge protector must not short circuit the AC po wer line at 

any time. 

(1) The primary surge protection components must be  silicon 

semiconductors. Secondary stages, if used, may incl ude 

other types of devices. 

(2) Surge protectors shall incorporate a visual dev ice which 

indicates whether the surge suppression component(s ) is 

(are) functioning. 

(3) Surge protection devices shall be UL listed. 

(4) Voltage and current surge protectors shall be p rovided 

on all ancillary equipment provided by the Contract or. 

d) Power dissipation 12,000 Watts (W) for l.0 mS (o r l2 

Joules). 

e) Voltage protection threshold starts at not more than 100 

VAC. 

B. Environmental Cabinet (if selected): 

1. The Contractor shall provide this enclosure in l ieu of a standard 

equipment cabinet identified in Paragraph 2.3.A to meet system 

design in hostile TC locations as identified on the  drawings. The 

enclosure shall fully sustain the installed, includ ing electronic, 

equipment in the same manner as the standard cabine t identified in 

Paragraph 2.3.A. Additionally, the enclosure shall fully support all 

installed equipment as if they were in a stand alon e air handling 

area regardless of the local area’s air handling ca pabilities. The 

enclosure shall be a OEM’s fully assembled unit. If  more than two 

enclosures are required in any system location, tho se enclosures 

shall be OEM assembled for consolidating or combini ng two or more 

enclosures in a single unit to meet system space an d equipment 

handling designs. 

2. Technical Characteristics: 

 

Environmental control Automatic, heating and/or coo ling, as 
required 

Temperature conditions (rated at 1,300 W of install  equipment heat 
generation): 

Internal  Range Maintains 80° to 105° of internal heat 
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conditions, maximum 

External  Range 100° + 25°, maximum 

Forced air unit Required with non disposable air fi lter 
unobstructed and uninterruptible 

Air conditioning As required, fully internal mounte d 

Heater As required, fully internal mounted 

Uninterruptible power 
supply 

As required, fully internal mounted 

Front door Full length, see through, EMI resistant,  
and lockable 

Rear door Full length, non-see through, EMI 
resistant, and lockable 

Conduit wiring entrance TOP AND/OR BOTTOM, FULLY SE ALED  

Input power 2 ea. minimum 120 VAC @ 20A, maximum, 
independent circuit, conduit for fixed or 
armored cable for moveable installations 

Dimensions:  

Height 1980 mm (78in.), maximum 

Width 635 mm (25in.), maximum 

Depth 965 mm (38in.), maximum 

Front panel opening 480 mm (19in.), w/ EIA mounting  hole 
spacing 

 

C. Distribution or System Interface Cabinet: 

1. The cabinet shall be constructed of heavy 16 gau ge cold rolled 

steel, have top and side panels and hinged front an d rear (front 

door only if wall mounted) doors. It shall have bak ed-on iron 

phosphate primer and baked enamel paint finish in a  color to be 

selected by the using Facility Service Chief or the  COR, contain 

integral and adjustable predrilled rack mounting ra ils or frame that 

allows front panel equipment mounting and access. W hen all 

equipment, doors and panels are installed, snap-in- place chrome trim 

strip covers are required to be installed that will  cover all front 

panel screw fasteners. It shall be equipped the sam e as the 

equipment cabinet. 

2. Technical Characteristics: 

 

Overall height 2180 mm (85 7/8in.), maximum 

Overall depth 650 mm (25 1/2in.), maximum 
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Overall width 535 mm (21 1/16in.), maximum 

Equipment vertical mounting 
space 

1960 mm (77 1/8in.), maximum 

Front panel horizontal 484 mm (19 1/16in.), maximum  width  

 

D. Stand Alone Equipment (or sometimes called Radio  Relay) Rack: 

1. The rack shall be constructed of heavy 16 gauge cold rolled steel 

and have fully adjustable equipment front mounting rails that allows 

front panel equipment mounting and access. It shall  have baked-on 

iron phosphate primer and baked enamel paint finish  in a color to be 

selected by the using Facility Service Chief or the  COR. It shall be 

floor or wall mounted or mounted on casters as dire cted by the COR. 

2. Technical Characteristics: 

 

Overall Height 2180 mm (85 7/8in.), maximum 
Overall Depth 650 mm (25 1/2in.), maximum 
Overall Width 535 mm (21 1/16in.), maximum 
Front Panel Opening 480 mm (19in.), EIA horizontal width 
Hole Spacing per EIA and Industry Standards  

 

E. Cross-Connection System (CCS) Equipment Breakout , Termination Connector 

(or Bulkhead), and Patch Panels: 

1. The connector panel(s) shall be made of flat smo oth 3.175 mm (1/8 

in.) thick solid aluminum, custom designed, fitted and installed in 

the cabinet. Bulkhead equipment connectors shall be  mounted on the 

panel to enable all cabinet equipment’s signal, con trol, and coaxial 

cables to be connected through the panel. Each pane l shall be color 

matched to the cabinet installed. 

a. Voice (or Telephone): 

1) The CSS for voice or telephone service shall be Industry 

Standard type 110 (minimum) punch blocks for voice or 

telephone, and control wiring in lieu of patch pane ls, each 

being certified for category six service. IDC punch  blocks 

(with internal RJ45 jacks) are acceptable for use i n all CCS 

and shall be specifically designed for category six  

telecommunications service and the size and type of  UTP cable 

used as described herein. As a minimum, punch block  strips 

shall be secured to an OEM designed physical anchor ing unit on 

a wall location in the MTC, IMTC, RTC, and TC . However, 
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console, cabinet, rail, panel, etc. mounting is all owed at the 

OEM recommendation and as approved by the COR. Punc h blocks 

shall not be used for Class II or 120 VAC power wir ing. 

2) Technical Characteristics: 

 

Number of horizontal rows 100, MINIMUM 

Number of terminals per row 4, minimum 

Terminal protector required for each used or 
unused terminal 

Insulation splicing required between each row of 
terminals 

 

b. Digital or High Speed Data: 

1) The CSS for digital or high-speed data service s hall be a 

patch panel with modular female RJ45 jacks installe d in rows. 

Patch panels and RJ45 jacks shall be specifically d esigned for 

category six telecommunications service and the siz e and type 

of UTP or STP cable used. Each panel shall be 480 m m (19in.) 

horizontal EIA rack mountable dimensions with EIA s tandard 

spaced vertical mounting holes. 

2) Technical Characteristics: 

 

Number of horizontal rows 2, minimum 

Number of jacks per row 24, MINIMUM 

Type of jacks RJ45 

Terminal protector required for each used or 
unused jack 

Insulation required between each row of 
jacks 

 

c. Fiber optic: 

1) Product reference of a Government Approved (US S tate 

Department) type is Telewire, PUP-17 with pre-punch ed chassis 

mounting holes arranged in two horizontal rows. Thi s panel may 

be used for fiber optic, audio, control cable, and Class II 

Low Voltage Wiring installations when provided with  the proper 

connectors. This panel is not allowed to be used fo r 120 VAC 

power connections. 
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2) Technical Characteristics: 

 

Height Two rack units (RUs), 88 mm (3.5in.) 
minimum 

Width 484 mm (19 1/16in.), EIA minimum 

Number of 
connections 

12 pairs, minimum 

Connectors  

Audio Service Use RCA 6.35 mm (1/4in.) Phono, XL or  
Barrier Strips, surface mounted with 
spade lugs (punch block or wire wrap 
type strips are acceptable alternates 
for barrier strips as long as system 
design is maintained and COR approved) 

Control Signal 
Service 

Barrier strips surface mounted with 
spade lugs (punch block or wire wrap 
type strips are acceptable alternates 
for barrier strips as long as system 
design is maintained and COR approved) 

Low voltage power 
(class II) 

Barrier strips with spade lugs and 
clear full length plastic cover, 
surfaced mounted 

Fiber optic “ST” Stainless steel, female 

 

d. Mounting Strips and Blocks: 

1) Barrier Strips: Barrier strips are approved for AC power, 

data, voice, and control cable or wires. Barrier st rips shall 

accommodate the size and type of audio spade (or fo rk type) 

lugs used with insulating and separating strips bet ween the 

terminals for securing separate wires in a neat and  orderly 

fashion. Each cable or wire end shall be provided w ith an 

audio spade lug, which is connected to an individua l screw 

terminal on the barrier strip. The barrier strips s hall be 

surface secured to a console, cabinet, rail, panel,  etc. 120 

VAC power wires shall not be connected to signal ba rrier 

strips. 

2) Technical Characteristics: 

 

Terminal size 6-32, minimum 

Terminal Count ANY COMBINATION 

Wire size 20 AWG, minimum 
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Voltage handling 100 V, minimum 

Protective connector cover Required for Class II an d 
120 VAC power connections 

 

2. Solderless Connectors: The connectors (or fork c onnectors) shall be 

crimp-on insulated lug to fit a 6-32 minimum screw terminal. The 

fork connector shall be installed using a standard lug-crimping 

tool. 

3. Punch Blocks: As a minimum, Industry Standard  1 10 type punch blocks 

are approved for data, voice, and control wiring. P unch blocks shall 

be specifically designed for the size and type of w ire used. Punch 

block strips shall be secured to a console, cabinet , rail, panel, 

etc.  Punch blocks shall not be used for Class II or 120 VAC power 

wiring. 

4. Wire Wrap Strips: Industry Standard wire wrap st rips (16.5 mm 

(0.065in.) wire wrap minimum) are approved for data , voice and 

control wiring. Wire wrap strips shall be secured t o a cabinet, 

rail, panel, etc.  Wire wrap strips shall not be used for Class II or 

120 VAC power wiring. 

F. Wire Management System and Equipment: 

1. Wire Management System: The system(s) shall be p rovided as the 

management center of the respective cable system, C CS, and TC it is 

incorporated. It shall perform as a platform to hou se peripheral 

equipment in a standard relay rack or equipment cab inet. It shall be 

arranged in a manner as to provide convenient acces s to all 

installed management and other equipment. All cable s and connections 

shall be at the rear of each system interface to ID C and/or patch 

panels, punch blocks, wire wrap strips, and/or barr ier strip. 

2. Wire Management Equipment: The wire management e quipment shall be 

the focal point of each wire management system. It shall provide an 

orderly interface between outside and inside wires and cables (where 

used), distribution and interface wires and cables,  interconnection 

wires and cables and associated equipment, jumper c ables, and 

provide a uniform connection media for all system f ire retardant 

wires and cables and other subsystems. It shall be fully compatible 

and interface to each cable tray, duct, wireway, or  conduit used in 

the system. All interconnection or distribution wir es and cables 

shall enter the system at the top (or from a wirewa y in the floor) 
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via a overhead protection system and be uniformly r outed down either 

side (or both at the same time) of the frames side protection system 

then laterally via a anchoring or routing shelf for  termination on 

the rear of each respective terminating assembly. E ach system shall 

be custom configured to meet the System design and user needs. 

2.3 ENVIRONMENTAL REQUIREMENTS 

Technical submittals shall identify the environment al specifications for 

housing the system. These environmental specificati ons shall identify the 

requirements for initial and expanded system config urations for: 

A. Floor loading for batteries and cabinets. 

B. Minimum floor space and ceiling heights. 

C. Minimum size of doors for equipment passage. 

D. Power requirements: The bidders shall provide th e specific voltage, 

amperage, phases, and quantities of circuits requir ed. 

E. Air conditioning, heating, and humidity requirem ents.  The bidder shall 

identify the ambient temperature and relative humid ity operating ranges 

required preventing equipment damage. 

F. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

G. Proposed floor plan based on the expanded system  configuration of the 

bidder's proposed EPBX for this Facility. 

H. Conduit size requirement (between equipment room  and console room). 

2.4 INSTALLATION KIT 

 The kit shall be provided that, at a minimum, incl udes all connectors 

and terminals, labeling systems, audio spade lugs, barrier strips, 

punch blocks or wire wrap terminals, heat shrink tu bing, cable ties, 

solder, hangers, clamps, bolts, conduit, cable duct , and/or cable tray, 

etc., required to accomplish a neat and secure inst allation. All wires 

shall terminate in a spade lug and barrier strip, w ire wrap terminal or 

punch block. Unfinished or unlabeled wire connectio ns shall not be 

allowed. Turn over to the COR all unused and partia lly opened 

installation kit boxes, coaxial, fiberoptic, and tw isted pair cable 

reels, conduit, cable tray, and/or cable duct bundl es, wire rolls, 

physical installation hardware. The following are t he minimum required 

installation sub-kits: 

A. System Grounding: 
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1. The grounding kit shall include all cable and in stallation hardware 

required. All radio equipment shall be connected to  earth ground via 

internal building wiring, according to the NEC. 

2. This includes, but is not limited to: 

a. Coaxial Cable Shields. 

b. Control Cable Shields. 

c. Data Cable Shields. 

d. Equipment Racks. 

e. Equipment Cabinets. 

f. Conduits. 

g.  Duct. 

h. Cable Trays. 

i. Power Panels. 

j. Connector Panels. 

k. Grounding Blocks. 

B. Coaxial Cable: The coaxial cable kit shall inclu de all coaxial 

connectors, cable tying straps, heat shrink tabbing , hangers, clamps, 

etc., required to accomplish a neat and secure inst allation. 

C. Wire and Cable: The wire and cable kit shall inc lude all connectors and 

terminals, audio spade lugs, barrier straps, punch blocks, wire wrap 

strips, heat shrink tubing, tie wraps, solder, hang ers, clamps, labels 

etc., required to accomplish a neat and orderly ins tallation. 

D. Conduit, Cable Duct, and Cable Tray: The kit sha ll include all conduit, 

duct, trays, junction boxes, back boxes, cover plat es, feed through 

nipples, hangers, clamps, other hardware required t o accomplish a neat 

and secure conduit, cable duct, and/or cable tray i nstallation in 

accordance with the NEC and this document. 

E. Equipment Interface: The equipment kit shall inc lude any item or 

quantity of equipment, cable, mounting hardware and  materials needed to 

interface the systems with the identified sub-syste m(s) according to 

the OEM requirements and this document. 

F. Labels: The labeling kit shall include any item or quantity of labels, 

tools, stencils, and materials needed to completely  and correctly label 

each subsystem according to the OEM requirements, a s-installed 

drawings, and this document. 

G. Documentation:  The documentation kit shall incl ude any item or 

quantity of items, computer discs, as installed dra wings, equipment, 
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maintenance, and operation manuals, and OEM materia ls needed to 

completely and correctly provide the system documen tation as required 

by this document and explained herein. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in O EM's original 

unopened containers, clearly labeled with the OEM's  name and 

equipment catalog numbers, model and serial identif ication numbers. 

The COR may inventory the cable, patch panels, and related 

equipment. 

2. Storage and Handling: Store and protect equipmen t in a manner, which 

will preclude damage as directed by the COR. 

B. System Installation: 

1. After the contract’s been awarded, and within th e time period 

specified in the contract, the Contractor shall del iver the total 

system in a manner that fully complies with the req uirements of this 

specification. The Contractor shall make no substit utions or changes 

in the System without written approval from the COR . 

2. The Contractor shall install all equipment and s ystems in a manner 

that complies with accepted industry standards of g ood practice, OEM 

instructions, the requirements of this specificatio n, and in a 

manner which does not constitute a safety hazard. T he Contractor 

shall insure that all installation personnel unders tands and 

complies with all the requirements of this specific ation. 

3. The Contractor shall install suitable filters, t raps, directional 

couplers, splitters, TC’s, and pads for minimizing interference and 

for balancing the System.  Items used for balancing  and minimizing 

interference shall be able to pass telephone and da ta signals in the 

frequency bands selected, in the direction specifie d, with low loss, 

and high isolation, and with minimal delay of speci fied frequencies 

and signals. The Contractor shall provide all equip ment necessary to 

meet the requirements of Paragraph 2.1.C and the Sy stem performance 

standards. 

4. All passive equipment shall be connected accordi ng to the OEM's 

specifications to insure future correct termination , isolation, 
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impedance match, and signal level balance at each t elephone/data 

outlet. 

5. Where TCOs are installed adjacent to each other,  install one outlet 

for each instrument. 

6. All lines shall be terminated in a suitable mann er to facilitate 

future expansion of the System. There shall be a mi nimum of one 

spare 25 pair cable at each distribution point on e ach floor. 

7. All vertical copper and fiber optic cables shall  be terminated so 

any future changes only requires modifications of t he EPBX or signal 

closet equipment only. 

8. Terminating resistors or devices shall be used t o terminate all 

unused branches, outlets, equipment ports of the Sy stem, and shall 

be devices designed for the purpose of terminating fiber optic or 

twisted pair cables carrying telephone and data sig nals in telephone 

and data systems. 

9. Equipment installed outdoors shall be weatherpro of or installed in 

weatherproof enclosures with hinged doors and locks  with two keys. 

10. Equipment installed indoors shall be installed in metal cabinets 

with hinged doors and locks with two keys. 

C. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installat ion practices and 

materials. The Contractor shall provide conduit, ju nction boxes, 

connectors, sleeves, weatherheads, pitch pockets, a nd associated 

sealing materials not specifically identified in th is document as 

GFE. Conduit penetrations of walls, ceilings, floor s, 

interstitial space, fire barriers, etc., shall be s leeved and 

sealed. The minimum conduit size shall be 19 mm (3/ 4 in.). 

b. All cables shall be installed in separate condui t and/or signal 

ducts (exception from the separate conduit requirem ent to allow 

telephone cables to be installed in partitioned cab le tray with 

data cables may be granted in writing by the COR if  requested.) 

Conduits shall be provided in accordance with Secti on 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles 

517 for Critical Care and 800 for Communications sy stems, at a 

minimum. 
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c. When metal, plastic covered, etc., flexible cabl e protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines an d standards 

shall be as specified herein, Section 27 05 33, RAC EWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

d. When ”innerduct” flexible cable protective syste ms is 

specifically authorized to be provided for use in t he System, 

it’s installation guidelines and standards shall be  as the 

specified herein, Section 27 05 33, RACEWAYS AND BO XES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

e. Conduit (including GFE) fill shall not exceed 40 %. Each conduit 

end shall be equipped with a protective insulator o r sleeve to 

cover the conduit end, connection nut or clamp, to protect the 

wire or cable during installation and remaining in the conduit. 

Electrical power conduit shall be installed in acco rdance with 

the NEC. AC power conduit shall be run separate fro m signal 

conduit. 

f. When metal, plastic covered, etc., flexible cabl e protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines an d standards 

shall be as specified herein, Section 27 05 33, RAC EWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

g. Ensure that Critical Care Nurse Call, and PA Sys tems (as 

identified by NEC Section 517) are completely separ ated and 

protected from all other systems. 

2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use existing signal duct, c able duct, and/or 

cable tray, when identified and approved by the COR . 

b. Approved signal and/or cable duct shall be a min imum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with re movable tops 

or sides, as appropriate. Protective sleeves, guide s or barriers 

are required on all sharp corners, openings, anchor s, bolts or 

screw ends, junction, interface and connection poin ts. 

c. Approved cable tray shall be fully covered, mech anically and 

physically partitioned for multiple electronic circ uit use, and 

be UL certified and labeled for use with telecommun ication 
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circuits and/or systems. The COR shall approve widt h and height 

dimensions. 

F. Connectors: Circuits, transmission lines, and si gnal extensions shall 

have continuity, correct connection and polarity. A  uniform polarity 

shall be maintained between all points in the syste m. 

1. Wires: 

a. Wire ends shall be neatly formed and where insul ation has been 

cut, heat shrink tubing shall be employed to secure  the 

insulation on each wire. Tape of any type is not ac ceptable. 

b. Audio spade lugs shall be installed on each wire  (including spare 

or unused) end and connect to screw terminals of ap propriate size 

barrier strips. AC barrier strips shall be provided  with a 

protective cover to prevent accidental contact with  wires 

carrying live AC current. Punch blocks are approved  for signal, 

not AC wires. Wire Nut or "Scotch Lock" connectors are not 

acceptable for signal wire installation. 

2. Cables: Each connector shall be designed for the  specific size cable 

being used and installed with the OEM's approved in stallation tool. 

Typical system cable connectors include; but, are n ot limited to: 

Audio spade lug, punch block, wirewrap, etc. 

3. Line or Microphone Audio: Each connector shall b e installed 

according to the cable or connector OEM's instructi ons and use the 

OEM's approved installation tool. Install the conne ctor's to provide 

and maintain the following audio signal polarity: 

a. XLR type connectors Signal or positive conductor  is pin 3; common 

or neutral conductor is pin 2; ground conductor is pin 1. 

b. Two and 3 conductor 1/4" Signal or positive cond uctor is tip; 

neutral or 1/8" phono plugs conductor is ring and g round or 

shield and jacks conductor is sleeve. 

c. RCA Phono Plugs the Signal or positive conductor  is tip; and 

Jacks neutral or shield conductor is sleeve. 

4. Speaker Line Audio: 

a. Each connector shall be installed according to t he cable, 

transformer or speaker OEM instructions and using t he OEM's 

approved installation tool. The Contractor shall en sure each 

speaker is properly phased and connected in the sam e manner 

throughout the System using two conductor type wire s. 
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b. One of the conductors shall be color coded to ai d in establishing 

speaker signal polarity. Each speaker line shall be  permanently 

soldered or audio spade lug connected to each appro priate speaker 

or line matching transformer connection terminal. S peaker line 

connection to each audio amplifier shall use audio spade lugs, as 

described herein. 

G. AC Power: AC power wiring shall be run separatel y from signal cable. 

H. Grounding: 

1. General: The Contractor shall ground all Contrac tor Installed 

Equipment and identified Government Furnished Equip ment to eliminate 

all shock hazards and to minimize, to the maximum e xtent possible, 

all ground loops, common mode returns, noise pickup , crosstalk, etc. 

The total ground resistance shall be 0.1 Ohm or les s. 

a. The Contractor shall install lightning arrestors  and grounding in 

accordance with the NFPA and this specification. 

b. Gas protection devices shall be provided on all circuits and 

cable pairs serving building distribution frames lo cated in 

buildings other than the building in which the proj ect area is 

located or in any area served by an unprotected dis tribution 

system (manhole, aerial, etc.). The Contractor shal l install the 

gas protection devices at the nearest point of entr ance in 

buildings where protection is required and on the s ame circuits 

on the MDF in the telephone switch room. 

c. Under no conditions shall the AC neutral, either  in a power panel 

or in a receptacle outlet, be used for system contr ol, subcarrier 

or audio reference ground. 

d. The use of conduit, signal duct or cable trays a s system or 

electrical ground is not acceptable and will not be  permitted. 

These items may be used only for the dissipation of  internally 

generated static charges (not to be confused with e xternally 

generated lightning) that may applied or generated outside the 

mechanical and/or physical confines of the System t o earth 

ground. The discovery of improper system grounding shall be 

grounds to declare the System unacceptable and the termination of 

all system acceptance testing.  

2. Cabinet Buss: A common ground buss of at least # 10 AWG solid copper 

wire shall extend throughout each equipment cabinet  and be connected 
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to the system ground. Provide a separate isolated g round connection 

from each equipment cabinet ground buss to the syst em ground. Do not 

tie equipment ground busses together. 

3. Equipment: Equipment shall be bonded to the cabi net bus with copper 

braid equivalent to at least #12 AWG. Self groundin g equipment 

enclosures, racks or cabinets, that provide OEM cer tified functional 

ground connections through physical contact with in stalled 

equipment, are acceptable alternates. 

4. Cable Shields: Cable shields shall be bonded to the cabinet ground 

buss with #12 AWG minimum stranded copper wire at o nly one end of 

the cable run. Cable shields shall be insulated fro m each other, 

faceplates, equipment racks, consoles, enclosures o r cabinets; 

except, at the system common ground point. Coaxial and audio cables, 

shall have one ground connection at the source; in all cases, cable 

shield ground connections shall be kept to a minimu m. 

I. Equipment Assembly: 

1. Cabinets: 

a. Each enclosure shall be: floor or wall mounted w ith standard 

knockout holes for conduit connections or cable ent rance; provide 

for ventilation of the equipment; have front and re ar locking 

doors (except wall mounted cabinets that require on ly a front 

locking door); power outlet strip(s), and connector  or patch 

panel(s). 

b. Rack (including freestanding radio relay) mounte d equipment shall 

be installed in the enclosure’s equipment adjustabl e mounting 

racks with equipment normally requiring adjustment or observation 

mounted so operational adjustment(s) can be conveni ently made. 

Heavy equipment shall be mounted with rack slides o r rails 

allowing servicing from the front of the enclosure.  Heavy 

equipment shall not depend only upon front panel mo unting screws 

for support. Equipment shall be provided with suffi cient cable 

slack to permit servicing by removal of the install ed equipment 

from the front of the enclosure. A color matched bl ank panel 

(spacer) of 44 mm (1.75 in.) high, shall be install ed between 

each piece of equipment (active or passive) to insu re adequate 

air circulation. The enclosure shall be designed fo r efficient 
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equipment cooling and air ventilation. Each console  or cabinet 

shall be equipped with a quiet fan and nondisposabl e air filter. 

c. Enclosures and racks shall be installed plumb an d square.  Each 

shall be permanently attached to the building struc ture and held 

firmly in place. Fifteen inches of front vertical s pace opening 

shall be provided for additional equipment. 

d. Signal connector, patch, and bulkhead panels (i. e.: audio, data, 

control, analog video, etc.) shall be connected so that outputs 

from each source, device or system component shall enter the 

panel at the top row of jacks, beginning left to ri ght as viewed 

from the front, which will be called "inputs". Each  connection to 

a load, device or system component shall exit the p anel at the 

bottom row of jacks, beginning left to right as vie wed from the 

front, which will be called "outputs". 

1) Equipment located indoors shall be installed in metal racks or 

enclosures with hinged doors to allow access for ma intenance 

without causing interference to other nearby equipm ent. 

2) Cables shall enter the equipment racks or enclos ures in such a 

manner that allows all doors or access panels to op en and 

close without disturbing or damaging the cables. 

3) All distribution hardware shall be securely moun ted in a 

manner that allows access to the connections for te sting and 

provides sufficient room for the doors or access pa nels to 

open and close without disturbing the cables. 

J. Labeling: Provide labeling in accordance with AN SI/EIA/TIA-606-A. All 

lettering for voice and data circuits shall be sten ciled using laser 

printers. Handwritten labels are not acceptable. 

1. Cable and Wires (Hereinafter referred to as “Cab le”): Cables shall 

be labeled at both ends in accordance with ANSI/EIA /TIA-606-A. 

Labels shall be permanent in contrasting colors. Ca bles shall be 

identified according to the System “Record Wiring D iagrams”. 

2. Equipment: System equipment shall be permanently  labeled with 

contrasting plastic laminate or bakelite material. System equipment 

shall be labeled on the face of the unit correspond ing to its 

source. 

3. Conduit, Cable Duct, and/or Cable Tray: The Cont ractor shall label 

all conduit, duct and tray, including utilized GFE,  with permanent 
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marking devices or spray painted stenciling a minim um of 3 meters 

(10 ft.) identifying it as the System. In addition,  each enclosure 

shall be labeled according to this standard.  

4. Termination Hardware: The Contractor shall label  workstation outlets 

and patch panel connections using color coded label s with 

identifiers in accordance with ANSI/EIA/TIA-606-A a nd the “Record 

Wiring Diagrams”. 

3.2 TESTS 

 
A. Interim Inspection: 

1. This inspection shall verify that the equipment provided adheres to 

the installation requirements of this document. The  interim 

inspection will be conducted by a factory-certified  representative 

and witnessed by a Government Representative. Each item of installed 

equipment shall be checked to insure appropriate UL  certification 

markings. This inspection shall verify cabling term inations in 

telecommunications rooms and at workstations adhere  to color code 

for T568B pin assignments and cabling connections a re in compliance 

with ANSI/EIA/TIA standards. Visually confirm Categ ory 6 marking of 

outlets, faceplates, outlet/connectors and patch co rds. 

2. Perform fiber optical field inspection tests via  attenuation 

measurements on factory reels and provide results a long with 

manufacturer certification for factory reel tests. Remove failed 

cable reels from project site upon attenuation test  failure. 

 
3. The Contractor shall notify the COR, in writing,  of the estimated 

date the Contractor expects to be ready for the int erim inspection, 

at least 20 working days before the requested inspe ction date. 

4. Results of the interim inspection shall be provi ded to the COR. If 

major or multiple deficiencies are discovered, a se cond interim 

inspection may be required before permitting the Co ntractor to 

continue with the system installation. 

5.  The COR shall determine if an additional inspection  is required, or 

if the Contractor will be allowed to proceed with t he installation. 

In either case, re-inspection of the deficiencies n oted during the 

interim inspection(s), will be part of the proof of  performance 

test. The interim inspection shall not affect the S ystems’ 
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completion date. The Contracting Officer shall ensu re all test 

documents will become a part of the Systems record documentation. 

B. Pretesting: 

1. Upon completing the installation of the System, the Contractor shall 

align and balance the system. The Contractor shall pretest the 

entire system. 

2. Pretesting Procedure: 

a. During the system pretest, the Contractor shall verify (utilizing 

the approved spectrum analyzer and test equipment) that the 

System is fully operational and meets all the syste m performance 

requirements of this standard. 

b. The Contractor shall pretest and verify that all  System functions 

and specification requirements are met and operatio nal, no 

unwanted aural effects, such as signal distortion, noise pulses, 

glitches, audio hum, poling noise, etc. are present . The 

Contractor shall measure and record the aural carri er levels of 

each system telephone and data channel, at each of the following 

points in the system: 

1) Local Telephone Company Interfaces or Inputs. 

2) EPBX interfaces or inputs and outputs. 

3) MDF interfaces or inputs and outputs. 

4) EPBX output S/NR for each telephone and data cha nnel. 

5) Signal Level at each interface point to the dist ribution 

system, the last outlet on each trunk line plus all  outlets 

installed as part of this contract. 

3. The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System 

is ready for the formal acceptance test shall be su bmitted to the 

COR. 

C. Acceptance Test: 

1. After the System has been pretested and the Cont ractor has submitted 

the pretest results and certification to the COR, t hen the 

Contractor shall schedule an acceptance test date a nd give the COR 

30 days written notice prior to the date the accept ance test is 

expected to begin. The System shall be tested in th e presence of a 

Government Representative and an OEM certified repr esentative. The 

System shall be tested utilizing the approved test equipment to 
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certify proof of performance and Life Safety compli ance. The test 

shall verify that the total System meets the requir ements of this 

specification. The notification of the acceptance t est shall include 

the expected length (in time) of the test. 

  D. Verification Tests: 

1. Test the UTP or STP copper cabling for DC loop r esistance, shorts, 

opens, intermittent faults, and polarity between co nductors, and 

between conductors and shield, if cable has an over all shield. Test 

the operation of shorting bars in connection blocks . Test cables 

after termination and prior to cross-connection. 

2. Multimode Fiber Optic Cable: Perform end-to-end attenuation tests in 

accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/T IA-526-14A using  

Method A, Optical Power Meter and Light Source and/ or Method B, 

OTDR. Perform verification acceptance test. 

3. Single mode Fiber Optic Cable: Perform end-to-en d attenuation tests 

in accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EI A/TIA-526-7 using 

Method A, Optical Power Meter and Light Source and/ or Method B, 

OTDR. Perform verification acceptance test. 

E. Performance Testing: 

1. Perform Category 6 tests in accordance with ANSI /EIA/TIA-568-B.1 and 

ANSI/EIA/TIA-568-B.2. Test shall include the follow ing: wire map, 

length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, 

propagation delay and delay skew. 

2. Fiber Optic Links: Perform end-to-end fiber opti c cable link tests 

in accordance with ANSI/EIA/TIA-568-B.3. 

F. Total System Acceptance Test: The Contractor sha ll perform verification 

tests for UTP or STP copper cabling system(s) and t he multimode and 

single mode fiber optic cabling system(s) after the  complete 

telecommunication distribution system and workstati on outlet are 

installed. 

 
1. Voice Testing: Connect to the network interface device at the 

demarcation point. Go off-hook and receive dial ton e from the LEC. 

If a test number is available, place and receive a local, long 

distance, and FTS telephone call. 

2. Data Testing: Connect to the network interface d evice at the 

demarcation point. Log onto the network to ensure p roper connection 

to the network is achieved. 
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3.3 TRAINING 

A. Furnish the services of a factory-trained engine er or technician for a 

total of two four hour classes to instruct designat ed Facility IRM 

personnel. Instruction shall include cross connecti on, corrective, and 

preventive maintenance of the System and equipment.  

B. Before the System can be accepted by the VA, thi s training must be 

accomplished. Training will be scheduled at the con venience of the 

Facilities Contracting Officer and Chief of Enginee ring Service. 

3.4 WARRANTY 

A. Comply with FAR clause 52.246-21, except that wa rranty shall be as 

follows: 

1. The Contractor shall warranty that all installed  material and 

equipment will be free from defects, workmanship, a nd will remain so 

for a period of one year from date of final accepta nce of the System 

by the VA. The Contractor shall provide OEM’s equip ment warranty 

documents, to the COR that certifies each item of e quipment 

installed conforms to OEM published specifications.  

2. The Contractor's maintenance personnel shall hav e the ability to 

contact the Contractor and OEM for emergency mainte nance and 

logistic assistance, remote diagnostic testing, and  assistance in 

resolving technical problems at any time. The Contr actor and OEM 

shall provide this contact capability at no additio nal cost to the 

VA. 

3. All Contractor installation, maintenance, and su pervisor personnel 

shall be fully qualified by the OEM and must provid e two (2) copies 

of current and qualified OEM training certificates and OEM 

certification upon request. 

4. Additionally, the Contractor shall accomplish th e following minimum 

requirements during the one year warranty period: 

a. Response Time: 

1) The COR is the Contractor’s reporting and contac t officials 

for the System trouble calls, during the warranty p eriod. 

2) A standard workweek is considered 8:00 A.M. to 5 :00 P.M., 

Monday through Friday exclusive of Federal Holidays . 

3) The Contractor shall respond and correct on-site  trouble 

calls, during the standard work week to: 
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a) A routine trouble call within one working days o f its 

report. A routine trouble is considered a trouble w hich 

causes a system outlet, station, or patch cord to b e 

inoperable. 

b) An emergency trouble call within 6 hours of its report.  An 

emergency trouble is considered a trouble which cau ses a 

subsystem or distribution point to be inoperable at  

anytime. Additionally, the loss of a minimum of 50 station 

or system lines shall be deemed as this type of a t rouble 

call. 

4) The Contractor shall respond on-site to a catast rophic trouble  

call within 4 hours of its report. A catastrophic t rouble call 

is considered total system failure. 

a) If a system failure cannot be corrected within f our hours 

(exclusive of the standard work time limits), the 

Contractor shall be responsible for providing alter nate 

system CSS or TCO equipment, or cables. The alterna te 

equipment and/or cables shall be operational within  four 

hours after the four hour trouble shooting time. 

b) Routine or emergency trouble calls in critical e mergency 

health care facilities (i.e., cardiac arrest, inten sive 

care units, etc.) shall also be deemed as a catastr ophic 

trouble call if so determined by the COR. The COR s hall 

notify the Contractor of this type of trouble call at the 

direction of the Facilities Director. 

- - - E N D - - - 
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SECTION 27 15 00 
COMMUNICATIONS HORIZONTAL CABLING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installin g, certification, 

testing, and guaranty of a complete and operating V oice and Digital 

Cable Distribution System (here-in-after referred t o as “ the S ystem”), 

and associated equipment and hardware to be install ed in the VA Medical 

Center here-in-after referred to as “the Facility”.   The System shall 

include, but not be limited to: equipment cabinets,  interface 

enclosures, and relay racks; necessary combiners, t raps, and filters; 

and necessary passive devices such as: splitters, c ouplers, cable 

“patch”, “punch down”, and cross-connector blocks o r devices, voice and 

data distribution sub-systems, and associated hardw are. The System 

shall additionally include, but not be limited to: telecommunication 

closets (TC); telecommunications outlets (TCO); cop per and fiber optic , 

and analog radio frequency (RF) systems coaxial dis tribution cables, 

connectors, “patch” cables, and/or “break out” devi ces. 

B. The System shall be delivered free of engineerin g, manufacturing, 

installation, and functional defects. It  shall be designed, engineered 

and installed for ease of operation, maintenance, a nd testing. 

C. The term “provide”, as used herein, shall be defin ed as: designed, 

engineered, furnished, installed, certified, and te sted, by the 

Contractor. 

D. The Voice and Digital and Analog Telecommunicati on Distribution Cable 

Equipment and System provides the media which voice  and data 

information travels over and connects to the Teleph one System which is 

defined as an Emergency Critical Care Communication  System by the 

National Fire Protection Association (NFPA). Theref ore, since the 

System connects to or extends the telephone system,  the System’s 

installation and operation shall adhere to all appr opriate National, 

Government, and/or Local Life Safety and/or Support  Codes, which ever 

are the more stringent for this Facility. At a mini mum , the System 

shall be installed according to NFPA, Section 70, N ational Electrical 

Code (NEC), Article 517 and Chapter 7; NFPA, Sectio n 99, Health Care 

Facilities, Chapter 3-4; NFPA, Section 101, Life Sa fety Code, Chapters 

7, 12, and/or 13; Joint Commission on Accreditation  of Health Care 
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Organization (JCAHCO), Manual for Health Care Facil ities, all necessary 

Life Safety and/or Support guidelines; this specifi cation; and the 

original equipment manufacturer's (OEM) suggested i nstallation design, 

recommendations, and instructions. The OEM and Cont ractor shall ensure 

that all management, sales, engineering, and instal lation personnel 

have read and understand the requirements of this s pecification before 

the System is designed, engineered, delivered, and provided. 

E. The COR is the approving authority for all contr actual and mechanical 

changes to the System. The Contractor is cautioned to obtain in 

writing, all approvals for system changes relating to the published 

contract specifications and drawings, from the COR before proceeding 

with the change. 

1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, P RODUCT DATA, AND 

SAMPLES. 

B. Specification Section 27 05 11, REQUIREMENTS FOR  COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOX ES FOR COMMUNICATIONS 

SYSTEMS. 

D. Specification Section 27 10 00, STRUCTURED CABLI NG. 

E. Specification Section 26 27 26, WIRING DEVICES. 

F. Specification Section 27 05 26, GROUNDING AND BO NDING FOR 

COMMUNICATIONS SYSTEMS. 

G. Specification Section 26 41 00, FACILITY LIGHTNI NG PROTECTION. 

H. Specification Section 27 31 31, VOICE COMMUNICAT IONS SWITCHING AND 

ROUTING EQUIPMENT - EXTENSION. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in text by basic 

designation only. Except for a specific date given the issue in effect 

(including amendments, addenda, revisions, suppleme nts, and errata) on 

the date the system’s submittal is technically appr oved by VA, shall be 

enforced. 

B. National Fire Protection Association (NFPA): 

 

70 NATIONAL ELECTRICAL CODE (NEC) 

75 Protection of Electronic Computer/Data Processin g 
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Equipment 

77 Recommended Practice on Static Electricity 

 Standard for Health Care Facilities 

101 Life Safety Code 

1221 Emergency Services Communication Systems 

 

C. Underwriters Laboratories, Inc. (UL): 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR LIGHTNING 
PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS 
AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 

 

D. ANSI/EIA/TIA Publications: 

568B Commercial Building Telecommunications Wiring 
Standard 

569B Commercial Building Standard for 
Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 
TELECOMMUNICATIONS INFRASTRUCTURE OF 
COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

 

E. Lucent Technologies: Document 900-200-318 “Outsi de Plant Engineering 

Handbook”. 

F. International Telecommunication Union – Telecomm unication 

Standardization Sector (ITU-T). 

G. Federal Information Processing Standards (FIPS) Publications. 

H. Federal Communications Commission (FCC) Publicat ions: Standards for 

telephone equipment and systems. 

I. United States Air Force: Technical Order 33K-l-l OO Test Measurement and 

Diagnostic Equipment (TMDE) Interval Reference Guid e. 
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J. Joint Commission on Accreditation of Health Care  Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals. 

K. National and/or Government Life Safety Code(s): The more stringent of 

each listed code. 

1.4 QUALITY ASSURANCE 

A. The authorized representative of the OEM, shall be responsible for the 

design, satisfactory total operation of the System,  and its 

certification. 

B. The OEM shall meet the minimum requirements iden tified in Paragraph 

2.1.A. Additionally, the Contractor shall have had experience with 

three or more installations of systems of comparabl e size and 

complexity with regards to coordinating, engineerin g, testing, 

certifying, supervising, training, and documentatio n. Identification of 

these installations shall be provided as a part of the submittal as 

identified in Paragraph 1.5. 

C. The System Contractor shall submit certified doc umentation that they 

have been an authorized distributor and service org anization for the 

OEM for a minimum of three (3) years. The System Co ntractor shall be 

authorized by the OEM to certify and warranty the i nstalled equipment. 

In addition, the OEM and System Contractor shall ac cept complete 

responsibility for the design, installation, certif ication, operation, 

and physical support for the System. This documenta tion, along with the 

System Contractor and OEM certification must be pro vided in writing as 

part of the Contractor’s Technical Submittal. 

D. All equipment, cabling, terminating hardware, TC Os, and patch cords 

shall be sourced from the certifying OEM or at the OEM’s direction, and 

support the System design, the OEM’s quality contro l and validity of 

the OEM’s warranty. 

E. The Contractor’s Telecommunications Technicians assigned to the System 

shall be fully trained, qualified, and certified by  the OEM on the 

engineering, installation, and testing of the Syste m. The Contractor 

shall provide formal written evidence of current OE M certification(s) 

for the installer(s) as a part of the submittal or to the COR before 

being allowed to commence work on the System. 

1.5 SUBMITTALS 

A. Submit in accordance with Section 27 05 11, REQU IREMENTS FOR 

COMMUNICATIONS INSTALLATIONS 
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B. Environmental Requirements: Technical submittals  shall confirm the 

environmental specifications for physical TC areas occupied by the 

System. These environmental specifications shall id entify the 

requirements for initial and expanded system config urations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements: The Contractor shall provide  the specific 

voltage, amperage, phases, and quantities of circui ts required. 

5. Air conditioning, heating, and humidity requirem ents. The Contractor 

shall identify the ambient temperature and relative  humidity 

operating ranges required preventing equipment dama ge. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Proposed floor plan, based on the expanded syste m configuration of 

the bidder's proposed EPBX for this FACILITY. 

8. Conduit size requirement (between main TC, compu ter, and console 

rooms). 

9. Main backbone, trunk line, riser, and horizontal  cable pathways, 

cable duct, and conduit requirements between each M TC, TC, and TCO. 

C. Documents: The submittal shall be separated into  sections for each 

subsystem and shall contain the following: 

1. Narrative Description of the system. 

2. A List of the equipment to be furnished. The qua ntity, make, and 

model number of each item is required. Where multip le items are 

submitted on the same page, each item provided shal l be clearly 

identified.  

3. Equipment technical literature detailing the ele ctrical and 

technical characteristics of each item of equipment  to be furnished. 

D. Certifications: 

1. Submit written certification from the OEM indica ting that the 

proposed supervisor of the installation and the pro posed provider of 

the contract maintenance are authorized representat ives of the OEM. 

Include the individual's exact name and address and  OEM credentials 

in the certification. 
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2. Submit written certification from the OEM that t he wiring and 

connection diagrams meet National and/or Government  Life Safety 

Guidelines, NFPA, NEC, UL, this specification, and JCAHCO 

requirements and instructions, requirements, recomm endations, and 

guidance set forth by the OEM for the proper perfor mance of the 

System as described herein. The VA will not approve  any submittal 

without this certification. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure outlined in para graph 3.2.B. 

E. Equipment Manuals: Fifteen (15) working days pri or to the scheduled 

acceptance test, the Contractor shall deliver four complete sets of 

commercial operation and maintenance manuals for ea ch item of equipment 

furnished as part of the System to the COR. The man uals shall detail 

the theory of operation and shall include narrative  descriptions, 

pictorial illustrations, block and schematic diagra ms, and parts list. 

F. Record Wiring Diagrams: 

1. Fifteen (15) working days prior to the acceptanc e test, the 

Contractor shall deliver four complete sets of the Record Wiring 

Diagrams of the System to the COR. The diagrams sha ll show all 

inputs and outputs of electronic and passive equipm ent correctly 

identified according to the markers installed on th e interconnecting 

cables, Equipment and room/area locations. 

2. The Record Wiring Diagrams shall be in hard copy  and two compact 

disk (CD) copies properly formatted to match the Fa cility’s current 

operating version of Computer Aided Drafting (AutoC AD) system. The 

COR shall verify and inform the Contractor of the v ersion of AutoCAD 

being used by the Facility. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

 
1. The System shall provide the following minimum s ervices that are 

designed in accordance with and supported by an Ori ginal Equipment 

Manufacturer (OEM), and as specified herein. The Sy stem shall 

provide continuous inter and/or intra-Facility voic e and data 

service. The System shall be capacity sized so that  loss of 

connectivity to external telephone systems shall no t affect the 
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Facilities operation in specific designated locatio ns. The System 

shall: 

a. Be capable of inter-connecting and functioning f ully with the 

existing Local Telephone Exchange (LEC) Network(s),  Federal 

Telephone System (FTS) Inter-city Network(s), Inter -exchange 

Carriers, Integrated Services Digital Network (ISDN ), Electronic 

Private Branch Exchange (EPBX) switches, asynchrono us/synchronous 

data terminals and circuits including Automatic Tra nsfer Mode 

(ATM), Frame Relay, and local area networks (LAN), at a minimum. 

b. Be a voice and data cable distribution system th at is based on a 

physical “Star” or “Bus” Topology. c. Be compatible  with and 

able to provide direct digital connection to trunk level 

equipment including, but, not limited to: directly accessing 

trunk level equipment including the telephone syste m, audio 

paging, Industry Standard “T” and/or “DS” carrier s ervices and 

external protocol converters. Additionally, connect ions to “T” 

and/or “DS” access/equipment or Customer Service Un its (CSU) that 

are used in FTS and other trunk applications shall be included in 

the System design. Provide T-1 access/equipment (or  CSU), as 

required for use, in FTS and other trunk applicatio ns by system 

design if this equipment is not provided by the exi sting 

telephone system and/or will be deactivated by the installation 

of the System. The Contractor shall provide all T-1  equipment 

necessary to terminate and make operational the qua ntity of 

circuits designated. The CSU's shall be connected t o the System’s 

emergency battery power supply. The System shall be  fully capable 

of operating in the Industry Standard “DS” protocol  and provide 

that service when required. 

d. Where the System connects to an existing or futu re telephone 

system, refer to specification Section 27 31 31, VO ICE 

COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT - EXTENSION for 

specific telephone equipment and system operational  performance 

standards. 

2. Cable Systems - Twisted Pair and Fiber optic:  

a. General: 

1) The Contractor shall be responsible for expandin g the existing 

system conforming to current and accepted telephone  and 
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digital industrial/commercial cable distribution st andards. 

The distribution cable installation shall be fully coordinated 

with the COR and the Contractor prior to the start of 

installation.  

2) The Contractor is responsible for complete knowl edge of the 

space and cable pathways (i.e. equipment rooms, TCs , conduits, 

wireways, etc.) of the Facility. The Contractor sha ll at a 

minimum design and install the System using the Pat hway Design 

Handbook H-088C3, TIA/EIA Telecommunications Buildi ng Wiring 

Standards, and Facility Chief of Information Resour ce 

Management’s (IRM) instructions, as approved in wri ting by the 

COR. 

3) The System cables shall be fully protected by ca ble duct, 

trays, wireways, conduit (rigid, thin wall, or flex ), and when 

specifically approved, flexible innerduct or j-hook s. It is 

the responsibility of the Contractor to confirm all  contract 

drawings and the Facility’s physical layout to dete rmine the 

necessary cable protective devices to be provided. If flexible 

innerduct is used, it shall be installed in the sam e manner as 

conduit.  

4) Cable provided in the system (i.e. backbone, out side plant, 

inside plant, and station cabling) shall conform to  accepted 

industry and OEM standards with regards to size, co lor code, 

and insulation. The pair twists of any pair shall n ot be 

exactly the same as any other pair within any unit or sub-unit 

of cables that are bundled in twenty-five (25) pair s or less. 

The absence of specifications regarding details sha ll imply 

that best general industry practices shall prevail and that 

first quality material and workmanship shall be pro vided. 

Certification Standards, (i.e., EIA, CCITT, FIPPS, and NFPA) 

shall prevail. 

5) Areas of this Facility may be considered “plenum ”. All wire 

and cable used in support of the installation in th ose areas 

shall be in compliance with national and local code s 

pertaining to plenum environments. It is the respon sibility of 

the Contractor to review the VA’s cable and wire re quirements 
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with the COR and the IRM prior to installation to c onfirm the 

type of environment present at each location. 

6) The Contractor shall provide outside and inside plant cables 

that furnishes the number of cable pairs required i n 

accordance with the System requirements described h erein. The 

Contractor shall fully coordinate and obtain approv al of the 

design with the OEM, COR and the IRM prior to insta llation. 

7) All metallic cable sheaths, etc. shall be ground ed by the 

Contractor (i.e.: risers, underground, station wiri ng, etc.) 

as described herein. 

8) If temporary cable and wire pairs are used, they  shall be 

installed so as to not present a pedestrian safety hazard and 

the Contractor shall be responsible for all work as sociated 

with the temporary installation and for their remov al when no 

longer necessary. Temporary cable installations are  not 

required to meet Industry Standards; but, must be r eviewed and 

approved by the COR and the IRM prior to installati on. 

9) Conductors shall be cabled to provide protection  against 

induction in voice and data circuits. Crosstalk att enuation 

within the System shall be in excess of -80 dB thro ughout the 

frequency ranges specified. 

10) Measures shall be employed by the Contractor to  minimize the 

radiation of RF noise generated by the System equip ment so as 

not to interfere with audio, video, data, computer main 

distribution frame (MDF), telephone customer servic e unit 

(CSU), and electronic private branch exchange (EPBX ) equipment 

the System may service. 

11) The System’s cables shall be labeled on each en d and been 

fully tested and certified in writing by the Contra ctor to the 

COR before proof of performance testing can be cond ucted. The 

as-installed drawings shall identify each cable as labeled, 

used cable, and bad cable pairs. Minimum test requi rements are 

for impedance compliance, inductance, capacitance, signal 

level compliance, opens, shorts, cross talk, noise,  and 

distortion, and split pairs on all cables in the fr equency 

ranges specified. The tests required for data cable  must be 

made to guarantee the operation of this cable at no t less than 
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10 mega (m) Hertz (Hz) full bandwidth, fully channe l loaded 

and a Bit Error Rate of a minimum of 10-6 at the ma ximum rate 

of speed. All cable installation and test records s hall be 

made available at acceptance testing by the COR or Contractor 

and thereafter maintained in the Facility’s Telepho ne Switch 

Room. All changes (used pair, failed pair, etc.) sh all be 

posted in these records as the change occurs. 

12) The Contractor shall coordinate with the COR an d the IRM to 

provide all cable pairs/circuits from the Facility Telephone 

Switch Room and establish circuits throughout the F acility for 

all voice, data, computer alarm (except fire alarm) , private 

maintenance line, Radio Paging, PA, LAN, DHCP, and any low 

voltage circuits as described herein. 

13) The Contractor shall provide proper test equipm ent to 

guarantee that cable pairs meet each OEM’s standard  

transmission requirements, and guarantee the cable will carry 

data transmissions at the required speeds, frequenc ies, and 

fully loaded bandwidth. 

b. Telecommunications Closets (TC): In TC’s that ar e served with 

both a UTP and STP backbone cable and a fiber optic  backbone 

cable, the UTP and STP cable shall be terminated on  separate RJ-

45, 8-pin connectors with 110A or equivalent type p unch down 

blocks located on the back or front of a 48-port mo dular patch 

panel dedicated to data applications. Only the UTP and STP 

backbone cable pairs, identified as being connected  to the fiber 

optic backbone, shall be extended to the fiber opti c interface 

device. All connecting cables required to extend th ese cables 

(i.e. patch cords, twenty-five pair connectors, etc .), to the 

fiber optic interface device, in the TC’s shall als o be provided 

by the Contractor to insure a complete and operatio nal fiber 

optic distribution system: 

1) In TC’s, which are only served by a UTP and STP backbone 

cable, the cable shall be terminated on separate mo dular 

connecting devices (110A or equivalent) that are de dicated to 

data applications. In order to provide full service  to all 

data cable pairs as identified in each TC/cabinet i ncluding 

spare capacity noted herein, the size of all vertic al (riser) 
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cables and/or outside cables serving these TC’s sha ll be 

increased as required. 

c. Horizontal and Station Cable: 

1) A Four (4) UTP 24 AWG station wiring cable shall  be installed 

from the top TCO jack to the TC and shall be of a t ype 

designed to support Category 6 communications (250 mega-Hertz 

[mHz] or above). At the jack location, terminate al l four pair 

on the RJ-45/11 jack. At the signal closet, all fou r pair 

shall be terminated on the modular punch down block s dedicated 

to telephone applications. 

2) A Four (4) UTP 24 AWG (in thermoplastic jacket u nless 

otherwise specified by COR or IRM) station wiring c able shall 

be installed from each of the two (2) bottom TCO RJ -45 jacks 

(shall conform to EIA/TIA 568 Standard "T568A" and NFPA) to 

the TC and shall be of a type designed to support C ategory 6 

communications (250 mHz or above). 

d. Telecommunication Outlets (TCO), Jacks: All TCO’ s shall have a 

minimum of three (4) RJ-45 type jacks. The top two jacks shall be 

an eight pin RJ-45/11 compatible jack, labeled, and  designated 

for telephone applications only. The bottom two jac ks shall be 

eight pin RJ-45 type unkeyed (sometimes called cent er keyed) 

jacks, labeled, and designated for data. 

e. Fiber Optics: 

1) A fiber optic feeder cableshall be provided as a  part of the 

System. The Contractor shall provide a fiber optic cable that 

meets the minimum bandwidth requirements for FDDI, ATM, and 

Frame Relay services. This fiber optic cable shall be a 8.3 mm 

single mode, containing a minimum of 12 strands of fiber, 

unless otherwise specified, and shall not exceed a distance of 

2,000 Meters (M), or 6,560 feet (ft.) in a single r un. Loose 

tube cable, which separates the individual fibers f rom the 

environment, shall be installed for all outdoor run s or for 

any area which includes an outdoor run. Armored, ti ght 

buffered fiber cable shall be used for indoor runs.  The single 

mode fibers shall be terminated and secured at both  ends in 

“ST” type female stainless steel connectors install ed in an 

appropriate patch or breakout panel with a cable ma nagement 
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system. A 610 mm (2 ft.) cable loop (minimum) shall  be 

provided at each end to allow for future movement. 

3) The fiber optic backbone shall use a conventiona l hierarchical 

“star” design where each TC is wired to the primary  hub (main 

cross-connect system) or a secondary hub (intermedi ate cross-

connect system) and then to the primary hub.  There  shall be 

no more than two hierarchical levels of cross-conne cts in the 

backbone wiring. Each primary hub shall be connecte d and 

terminated to a CCS in the Telephone Switch Room. 

Additionally, a parallel separate fiber optic inter connection 

shall be provided between the Telephone Switch Room  CCS and 

the MDF in the Main Computer Room. 

4) In the TC’s, Telephone Switch Room, and Main Com puter Room, 

all fiber optic cables shall be installed in a CCS and/or MDF 

rack mounted fiber optic cable distribution compone nt/splice 

case (Contractor provided and installed rack), patc h, or 

breakout panel in accordance with industry standard s. Female 

"ST" connectors shall be provided and installed on the 

appropriate panel for termination of each strand. 

5) The Contractor shall test each fiber optic stran d. Cable 

transmission performance specifications shall be in  accordance 

with EIA/TIA standards. Attenuation shall be measur ed in 

accordance with EIA fiber optic test procedures EIA /TIA-455-

46, -61, or -53 and NFPA. Information transmission capacity 

shall be measured in accordance with EIA/TIA-455-51  or -30 and 

NFPA. The written results shall be provided to the COR for 

review and approval. 

3. Specific Subsystem Requirements: The System shal l consist, as a 

minimum, of the following independent sub-systems t o comprise a 

complete and functional voice and digital telecommu nications cabling 

system: “Main” (MTC), “intermediate” (IMTC), and “r iser” (RTC) TC’s; 

“backbone” cabling (BC) system; “vertical” (or “ris er”) trunk 

cabling system; “horizontal” (or “lateral”) sub-tru nk cabling 

system, vertical and horizontal cross-connection (V CC and HCC 

respectively) cabling systems, and TCO’s with a min imum of three (4) 

RJ-45 jacks for the appropriate telephone, Data con nections, and 
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additional jacks, connectors, drop and patch cords,  terminators, and 

adapters provided. 

. 

a. Cross-connect Systems (CCS): 

1) The CCS shall be selected based on the following  criteria: 

requires the use of a single tool, has the fewest a mount of 

parts, and requires the least amount of assembly or  projected 

trouble shooting time during the life of the system . 

2) The CCS system used at the MTC, each IMTC, and e ach TC shall 

force cross-connect cable slack management through adherence 

to the OEM’s installation methods, provided cable m anagement 

systems, and as described herein, so that moves, ad ds, and 

changes can be administered easily and cost effecti vely. 

3) Copper Cables: The MTC, each IMTC, and TC shall contain a 

copper CCS sized to support the System TCO’s and co nnections 

served by each individual TC and as shown on the dr awings. The 

System layout shall allow for a minimum of 50% anti cipated 

growth. Additionally, each CCS must provide maximum  

flexibility, while maintaining performance, in orde r to meet 

system-changing requirements that are likely to occ ur 

throughout its useful life. 

4) Fiber Optic Cables: 

a) The MTC and each TC shall contain a fiber CCS si zed to 

support the System TCO’s and connections served by each 

individual TC and as shown on the drawings. The Sys tem 

layout shall allow for a minimum of 50% anticipated  growth. 

b) Each fiber CCS must provide maximum flexibility and cable 

management while maintaining performance in order t o meet 

changing requirements that are likely to occur thro ughout 

the expected life of the system. All fiber optic ca ble 

slack shall be stored in protective enclosures. 

c) If it is determined that a fiber optic distribut ion system 

is not necessary for the immediate system needs. Ea ch TC 

shall be provided with fiber optic cable(s) that co ntain a 

minimum of 12 strands “dark” multimode fiber and 12  strands 

“dark” single mode fiber, each fiber properly termi nated on 

its respective female stainless steel connector mou nted in 
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an appropriate fiber termination enclosure provided  in each 

TC. 

5) The Contractor shall not “cross-connect” the cop per or fiber 

optic cabling systems and subsystems even though ap propriate 

“patch” cords are to be provided for each “patch”, “punch”, or 

“breakout”  panel. In addition, the Contractor shall not 

provide active electronic distribution or interface  equipment 

as a part of the System. 

6) Grounding: Proper grounding and bonding shall be  provided for 

each TC and all internal equipment. Reference shall  be made to 

proper codes and standards, such that all grounding  systems 

must comply with all applicable National, Regional,  and Local 

Building and Electrical codes. The most stringent c ode of 

these governing bodies shall apply. 

a) If local grounding codes do not exist for the Sy stem 

location, then at a minimum, a #6 American Wire Gau ge (AWG) 

stranded copper wire , or equivalent copper braid, shall be 

connected to a separate earth grounding system for each TC 

(the looping of TC’s in a general location is allow ed as 

long as the specifications contained herein are met ). Under 

no circumstance shall the AC neutral be used for th is 

ground. See PART 3 – EXECUTION for specific groundi ng 

instructions. 

b) Each copper UTP or STP cable that enters a TC fr om the 

outside of a building (regardless if the cable is i nstalled 

underground or aerial) shall be provided with a sur ge 

protector and grounded an to earth ground at each c able’s 

entry point in and out of the MTC and each IMTC. 

k. Horizontal (or Station) Cabling (HC): The HC dis tribution cabling 

system connects the distribution field of the voice  and data 

HCCS, in a “Star” Topology, to each TCO or connecto r and as shown 

on the drawings via the sub-trunk system. 

1) Horizontal cables shall consist of insulated, UT P or STP 

conductors that are rated for Category 6 telecommun ications 

service for voice and data systems. 

2) The number of UTP or STP distribution pairs dedi cated to each 

floor from the HC shall be sufficient to accommodat e all the 
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horizontal voice and data circuits served by the di stribution 

cable to each TCO. 

a) A minimum of four pairs for voice shall be conne cted to the 

“right” side of the IDC (or 110A block) that the VC CS 

“input” connections appear in the RTC. 

b) A minimum of two separate sets of four pairs eac h for data 

shall be connected to the “bottom” row of RJ45 jack s that 

the VCCS “input” connections appear in the RTC. 

3) The horizontal cable length to the farthest syst em outlet 

shall be limited to a maximum of 90M (or 295 ft).  These 

maximum lengths must be derated, adjusted and reduc ed to 

include cross-connection and distribution system lo sses. 

Additional TC(s) shall be provided on large floor a reas of 

buildings to limit the horizontal distribution to a  maximum of 

90M (or 295 ft). 

4) The splitting of pairs within a cable between di fferent jacks 

shall not be permitted. 

5) The installation of the HC shall conform to appr opriate OEM 

recommendations and standards outlined herein. This  

requirement will insure adequate protection for Ele ctro-

Magnetic Interference (EMI) sources. 

6) A system design where “looping” the HC distribut ion cables 

from room to room shall not be permitted. 

l. System Telecommunication Outlets (TCO): The Syst em shall be 

capable of receiving the specified telephone (or vo ice) and data 

signals acquired from the LEC, FTS contracted carri er and 

computer system and shall process and distribute th em to the 

designated TCO’s and as shown on the drawings.  

1) Each TCO shall consist of four multipin modular RJ45 jacks, 

two designated for telephone and two for data servi ce. Each 

TCO with appropriate jacks installed shall be provi ded by the 

Contractor in each designated location and as shown  on the 

drawings. 

2) The Contractor shall connect each telephone mult ipin modular 

RJ45 jack to a separate  “right side as you look at it” 

telephone HC distribution system HCCS “punch down” 110A block 

or approved IDC terminating device in each associat ed RTC. The 
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modular RJ45 jack shall be able to accept and opera te with 

smaller modular RJ11 plugs while providing proper c onnection 

and not damaging the modular jack. The OEM shall wa rrant all 

modular  RJ45/11 jacks in such a manner to be usable for 

modular RJ11 plugs. 

3) The Contractor shall connect each TCO data multi pin modular 

RJ45 jack to a separate lower row jack on the HCCS “patch 

panel” in each associated RTC. The Contractor is no t to 

“cross-connect” VCCS and HCCS data distribution cab les or 

provides active electronic data distribution equipm ent as a 

part of the System. 

4) A non-impact termination method, using either a stuffer cap 

with installation tool or full-cycle terminating to ol having 

both tactile and audible feedback to indicate prope r 

termination shall be used. High impact installation  tools 

shall not be used. 

5) Each terminated conductor end shall be properly trimmed to 

assure a minimum clearance of 6.35 mm (0.250 in) cl earance 

between the conductors of adjacent modules. 

6) The multipin RJ45 jack shall be modular in const ruction that 

will accept and operate with a modular UTP and STP RJ45 

connector and its pin assignments. 

7) The Contractor shall connect each fiber optic TC O “ST” 

connector to a separate fiber optic “bottom” row “S T” 

connector HCCS “patch panel” or “breakout” terminat ing device 

in each associated TC.  The Contractor is not to 

“interconnect” VCCS and HCCS fiber optic distributi ons cables 

or provide active fiber optic electronic distributi on 

equipment as a part of the system. 

B. System Performance: 

1. At a minimum, the System shall be able to suppor t the following 

voice and data operations for Category 6 Certified Telecommunication 

Service: 

a. Provide the following interchange (or interface)  capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN: 
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1) Narrow Band BRI. 

a) B Channel: 64 kilo-Bits per second (kBps), minim um. 

b) D Channel: 16 kBps, minimum. 

c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: 

a) All channels: 140 mega(m)-Bps, minimum, capable to 565 mBps 

at “T” reference. 

c. ATM operation and interface: ATM 155 mBps. 

d. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream spe ed (shall be 

Synchronous Optical Network [Sonet] compliant). 

e. System Sensitivity: Satisfactory service shall b e provided for at 

least 3,000 feet for all voice and data  locations.  

2. At a minimum the System shall support the follow ing operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 Db. 

5) System data error: 10 to the -10 Bps, minimum lo ss measured at 

the frame output with reference Zero (0) deciBel me asured 

(dBm) at 1,000 Hertz (Hz) applied to the frame inpu t. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is appli ed to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” ab ove 

reference (terminated) ground noise, whichever is g reater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an aver age 

traffic load of 7.0 CCS per station per hour and a traffic 
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overload in the data circuits will not interfere wi th, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS wh en the 

EPBX is expanded up to the projected maximum growth  as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet):  24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 BPS, minimum. 

 
C. General: 

1. All equipment to be supplied under this specific ation shall be new 

and the current model of a standard product of an O EM or record. An 

OEM of record shall be defined as a company whose m ain occupation is 

the manufacture for sale of the items of equipment supplied and 

which: 

a. Maintains a stock of replacement parts for the i tem submitted. 

b. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted. 

c. Has published and distributed descriptive litera ture and 

equipment specifications on the items of equipment submitted at 

least 30 days prior to the Invitation for Bid. 
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2. Specifications of equipment as set forth in this  document are 

minimum requirements, unless otherwise stated, and shall not be 

construed as limiting the overall quality, quantity , or performance 

characteristics of items furnished in the System. W hen the 

Contractor furnishes an item of equipment for which  there is a 

specification contained herein, the item of equipme nt shall meet or 

exceed the specification for that item of equipment . 

3. The Contractor shall provide written verificatio n, in writing to the 

COR at time of installation, that the type of wire/ cable being 

provided is recommended and approved by the OEM. 4.  The 

Contractor is responsible for providing interfacing  cable 

connections for the telephone and  PA systems with the System. 

5. The telephone equipment and PA interface shall b e the interface 

points for connection of the PA  interface cabling from the telephone 

switch via the system telephone interface unit. 

6. Active electronic component equipment shall cons ist of solid state 

components, be rated for continuous duty service, c omply with the 

requirements of FCC standards for telephone equipme nt, systems, and 

service. 

7. All passive distribution equipment shall meet or  exceed -80 dB 

radiation shielding specifications. 

8. All interconnecting twisted pair, fiber-optic ca bles shall be 

terminated on equipment terminal boards, punch bloc ks, breakout 

boxes, splice blocks, and unused equipment ports/ta ps shall be 

terminated according to the OEM’s instructions for telephone cable 

systems without adapters. The Contractor shall not leave unused or 

spare twisted pair wire, fiber-optic cable untermin ated, 

unconnected, loose or unsecured. 

9. Color code all distribution wiring to conform to  the Telephone 

Industry standard, EIA/TIA, and this document, whic h ever is the 

more stringent. At a minimum, all equipment, cable duct and/or 

conduit, enclosures, wiring, terminals, and cables shall be clearly 

and permanently labeled according to and using the provided record 

drawings, to facilitate installation and maintenanc e.  

10. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC power distribut ion system as 
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shown on the plans or if not shown on the plans con sult with COR 

regarding a suitable circuit location prior to bidd ing. 

11. Plug-in connectors shall be provided to connect  all equipment, 

except coaxial cables and interface points. Coaxial  cable 

distribution points and RF transmission lines shall  use coaxial 

cable connections recommended by the cable OEM and approved by the 

System OEM. Base- band cable systems shall utilize barrier terminal 

screw type connectors, at a minimum. Crimp type con nectors installed 

with a ratchet type installation tool are and accep table alternate 

as long as the cable dress, pairs, shielding, groun ding, and 

connections and labeling are provided the same as t he barrier 

terminal strip connectors. Tape of any type, wire n uts, or solder 

type connections are unacceptable and will not be a pproved. 

12. All equipment faceplates utilized in the System  shall be stainless 

steel, anodized aluminum, or UL approved cycolac pl astic for the 

areas where provided. 

13. Noise filters and surge protectors shall be pro vided for each 

equipment interface cabinet, switch equipment cabin et, control 

console, local, and remote active equipment locatio ns to ensure 

protection from input primary AC power surges and n oise glitches are 

not induced into low Voltage data circuits. 

 
 Underground warning tape shall be standard, 4-Mil polyethylene 76 mm 

(3 inch) wide tape detectable, red with black lette rs imprinted with 

“CAUTION BURIED ELECTRIC LINE BELOW”, orange with b lack letters 

imprinted with “CAUTION BURIED TELEPHONE LINE BELOW ” or orange with 

black letters imprinted with “CAUTION BURIED FIBER OPTIC LINE 

BELOW”, as applicable. 

D. Equipment Functional Characteristics: 

 

FUNCTIONS CHARACTERISTICS 

Input Voltage 105 to 130 VAC 

POWER LINE FREQUENCY 60 HZ ±2.0 HZ 

Operating Temperature O to 50 degrees ( °) Centigrade (C) 

Humidity 80 percent (%) minimum rating 

 

E. Equipment Standards and Testing: 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

COMMUNICATIONS HORIZONTAL CABLING 
27 15 00 - 21 

1. The System has been defined herein as connected to systems 

identified as Critical Care performing Life Support  Functions. 

Therefore, at a minimum, the system shall conform t o all 

aforementioned National and/or Local Life Safety Co des (which ever 

are the more stringent), NFPA, NEC, this specificat ion, JCAHCO Life 

Safety Accreditation requirements, and the OEM reco mmendations, 

instructions, and guidelines. 

2. All supplies and materials shall be listed, labe led or certified by 

UL or a nationally recognized testing laboratory wh ere such 

standards have been established for the supplies, m aterials or 

equipment.   

3. The provided active and passive equipment requir ed by the System 

design and approved technical submittal must confor m with each UL 

standard in effect for the equipment, as of the dat e of the 

technical submittal (or the date when the COR appro ved system 

equipment necessary to be replaced) was technically  reviewed and 

approved by VA. Where a UL standard is in existence  for equipment to 

be used in completion of this contract, the equipme nt must bear the 

approved UL seal. 

4. Each item of electronic equipment to be provided  under this contract 

must bear the approved UL seal or the seal of the t esting laboratory 

that warrants the equipment has been tested in acco rdance with, and 

conforms to the specified standards. 

2.2 DISTRIBUTION EQUIPMENT AND SYSTEMS 

A. Telecommunication Outlet (TCO): 

1. The TCO shall consist of two telephone multipin jack and two data 

multipin jacks mounted in a steel outlet box. A sep arate 100mm 

(4in.) x 100mm (4in.) x 63mm (2.5in.) steel outlet box with a 

labeled stainless steel faceplate will be used. A s econd 100mm 

(4in.) x 100mm (4in.) x 63mm (2.5in.) steel outlet box with a 

labeled faceplate shall be provided as required adj acent to the 

first box to ensure system connections and expandab ility 

requirements are met. 

2. All telephone multipin connections shall be RJ-4 5/11 compatible 

female types. All data multipin connections shall b e RJ-45 female 

types.  
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3. The TCO shall be fed from the appropriate CCS lo cated in the 

respective RTC in a manner to provide a uniform and  balanced 

distribution system. 

4. Interface of the data multipin jacks to appropri ate patch panels (or 

approved “punch down” blocks) in the associated RTC , is the 

responsibility of the Contractor. The Contractor sh all not extend 

data cables from the RTCs to data terminal equipmen t or install data 

terminal equipment. 

5. The wall outlet shall be provided with a stainle ss steel or approve 

alternate cover plate to fit the telephone multipin  jacks, data 

multi- pin jacks and the outlet box provided (100mm  (4in.) x 100mm 

(4in.) for single and 100mm (4in.) x 200mm (8in.) f or dual outlet 

box applications). For PBPU installations, the cove r plate shall be 

stainless steel. 

B. Distribution Cables: Each cable shall meet or ex ceed the following 

specifications for the specific type of cable. Each  cable reel shall be 

sweep tested and certified by the OEM by tags affix ed to each reel. The 

Contractor shall turn over all sweep tags to the CO R. Additionally, the 

Contractor shall provide a 610 mm (2 ft.) sample of  each provided 

cable, to the COR and receive approval before insta llation. Cables 

installed in any outside location (i.e. above groun d, under ground in 

conduit, ducts, pathways, etc.) shall be filled wit h a waterproofing 

compound between outside jacket (not immediately to uching any provided 

armor) and inter conductors to seal punctures in th e jacket and protect 

the conductors from moisture. 

1. Remote Control: 

a. The remote control cable shall be multi-conducto r with stranded 

(solid is permissible) conductors. The cable shall be able to 

handle the power and voltage necessary to control s pecified 

system equipment from a remote location. The cable shall be UL 

listed and pass the FR-1 vertical flame test, at a minimum.  Each 

conductor shall be color-coded.  Combined multi-con ductor and 

coaxial cables are acceptable for this installation , as long as 

all system performance standards are met. 

b. Technical Characteristics: 

 

Length As required, in 1K (3,000 ft.) reels 
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minimum 

Connectors As required by system design 

Size 18 AWG, minimum, Outside 

20 AWG, minimum, Inside 

Color coding Required, EIA industry standard 

Bend radius 10X the cable outside diameter 

Impedance As required 

Shield coverage As required by OEM specification 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 

1.0 6.5 

4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

25.0 33.0 

31.0 36.0 

50.0 52.0 

 

2. Telephone: 

a. The System cable shall be provided by the Contra ctor to meet the 

minimum system requirements of Category Six service . The cable 

shall interconnect each part of the system. The cab le shall be 

completely survivable in areas where it is installe d. 

b. Technical Characteristics: 

 

Length As required, in 1K (3,000 ft.) reels 
minimum 

Cable Voice grade category six 

Connectors As required by system design 

Size 22 AWG, minimum, Outside 

24 AWG, minimum, Inside 

Color coding Required, telephone industry standard 

Bend radius 10X the cable outside diameter 

Impedance 120 Ohms + 15%, BAL 
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Shield coverage As required by OEM specification 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 

1.0 6.5 

4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

25.0 33.0 

31.0 36.0 

62.0 52.0 

100.0 68.0 

 

3. Data Multi-Conductor: 

a. The cable shall be multi-conductor, shielded or unshielded cable 

with stranded conductors. The cable shall be able t o handle the 

power and voltage used over the distance required. It shall meet 

Category Six service at a minimum. 

b. Technical Characteristics: 

 

Wire size 22 AWG, minimum 

Working shield 350 V 

Bend radius 10X the cable outside diameter 

Impedance 100 Ohms + 15%, BAL 

Bandwidth 100 mHz, minimum 

DC RESISTANCE 10.0 Ohms/100M, maximum 

Shield coverage  

Overall Outside (if OEM 
specified) 

100% 

Individual Pairs (if OEM 
specified) 

100% 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 

1.0 6.5 
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4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

25.0 33.0 

31.0 36.0 

62.0 52.0 

100.0 68.0 

 

4. Fiber Optic: 

a. Multimode Fiber: 

1) The general purpose multimode fiber optic cable shall be a 

dual window type installed in conduit for all syste m 

locations. A load-bearing support braid shall surro und the 

inner tube for strength during cable installation. 

2) Technical Characteristics: 

 

Bend radius 6.0", minimum 

Outer jacket, As required 

FIBER DIAMETER 62.5 MICRONS 

Cladding 125 microns 

Attenuation  

850 nM 4.0 dB per kM, maximum 

1,300 nM 2.0 dB per kM, maximum 

Bandwidth  

850 nM 160 mHz, minimum 

1,300 nM 500 mHz, minimum 

Connectors Stainless steel 

 

b. Single mode Fiber: 

1) The general purpose single mode fiber optic cabl e shall be a 

dual window type installed in conduit for all syste m 

locations. A load-bearing support braid shall surro und the 

inner tube for strength during cable installation. 

2) Technical Characteristics: 
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Bend radius 100 mm (4 in.) minimum 

Outer jacket PVC 

Fiber diameter 8.7 microns 

Cladding 125 microns 

Attenuation at 850 nM 1.0 dBm per km 

Connectors Stainless Steel 

 

5. AC Power Cable: AC power cable(s) shall be 3-con ductor, no. 12 AWG 

minimum, and rated for 13A-125V and 1,625W. Master AC power, 

installation specification and requirements, are gi ven in the NEC 

and herein. 

6. Public Address and/or General Purpose Audio: 

a. The audio cable shall be two-conductor, STP cabl e with stranded 

conductors. The cable shall be able to handle the p ower used for 

the load impedance over the distance required, with  not more than 

5% power loss. This cable is to be provided in loca l PA areas 

only and is not to be used as a part of the telepho ne system. 

b. Technical Characteristics: 

 

Impedance 70.7VRMS audio signal 

Wire size 20 AWG, minimum 

Working shield 350 V 

Color coding Required, EIA audio industry standard 

Connectors As required  

Bend radius 10X the cable outside diameter 

Impedance 100 Ohms + 15%, BAL 

Bandwidth 20 mHz, minimum 

DC resistance 10.0 Ohms/100M (330 ft.), maximum 

Shield coverage  

Overall Outside (if 
OEM specified) 

100% 

Individual Pairs (if 
OEM specified) 

100% 

Attenuation  

Frequency in mHz  dB per 305 M (1,000ft.), maximum  

0.7 5.2 

1.0 6.5 
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4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

 

 

C. Outlet Connection Cables: 

1. Telephone: 

a. The Contractor shall provide a connection cable for each TCO 

telephone jack in the System with 10% spares. The t elephone 

connection cable shall connect the telephone instru ment to the 

TCO telephone jack. The Contractor shall not provid e telephone 

instrument(s) or equipment. 

b. Technical Characteristics: 

 

Length 1.8M (6ft.), minimum 

Cable  Voice Grade  

Connector RJ-11/45 compatible male on each 
end 

Size 24 AWG, minimum 

Color coding Required, telephone industry 
standard 

 

2. Data: 

a. The Contractor shall provide a connection cable for each TCO data 

jack in the system with 10% spares. The data connec tion cable 

shall connect a data instrument to the TCO data jac k. The 

Contractor shall not provide data terminal(s)/equip ment. 

b. Technical Characteristics: 

 

Length 1.8M (6 ft.), minimum 

Cable Data grade Category Six 

Connector RJ-45 male on each end 

Color coding Required, data industry standard 

Size 24 AWG, minimum 

 

D. System Connectors: 
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1. Solderless (Forked Connector): 

a. The connector shall have a crimp-on coupling for  quick 

connect/disconnect of wires or cables. The crimp-on  connector 

shall be designed to fit the wire or cable furnishe d. The 

connector barrel shall be insulated and color-coded . 

b. Technical Characteristics: 

 

Impedance As required 

Working Voltage 500 V 

 

2. Multipin: 

a. The connector shall have a crimp-on coupling for  quick 

connect/disconnect of wires or cables. The crimp-on  connector 

shall be designed to fit the wire or cable furnishe d. The 

connector housing shall be fully enclosed and shiel ded. It shall 

be secured to the cable group by screw type compres sion sleeves. 

b. Technical Characteristics: 

 

Impedance As required 

Working Voltage 500 V 

Number of pins As requires, usually 25 pairs minimu m 

 

3. Modular (RJ-45/11 and RJ-45): The connectors sha ll be commercial 

types for voice and high speed data transmission ap plications.  he 

connector shall be compatible with telephone instru ments, computer 

terminals, and other type devices requiring linking  through the 

modular telecommunications outlet to the System. Th e connector shall 

be compatible with UTP and STP cables. 

a. Technical Characteristics: 

 

Type Number of Pins 

RJ-11/45 Compatible with RJ45 

RJ-45 Eight 

Dielectric Surge 

Voltage 1,000V RMS, 60 Hz @ one minute, 
minimum 

Current 2.2A RMS @ 30 Minutes or 7.0A RMS @ 
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5.0 seconds 

Leakage 100 µA, maximum 

Connectability  

Initial contact 
resistance 

20 mili-Ohms, maximum 

Insulation displacement 10 mili-Ohms, maximum 

Interface Must interface with modular jacks from 
a variety of OEMs.  RJ-11/45 plugs 
shall provide connection when used in 
RJ-45 jacks. 

Durability 200 insertions/withdrawals, minimum 

 

4. Fiber Optic: The connectors shall be commercial types for voice and 

high speed data transmission applications. The conn ector shall be 

compatible with telephone instruments, computer ter minals, and other 

type devices requiring linking through the modular 

telecommunications outlet to the system. The connec tor shall be 

compatible with UTP and STP cables. 

E. Terminators: 

1. Coaxial: 

a. These units shall be metal-housed precision type s in the 

frequency ranges selected. They shall be the screw- on type that 

has low VSWR when installed and the proper impedanc e to terminate 

the required system unit or coaxial cable. 

b. Technical Characteristics: 

 

Frequency 0-1 GHz 

Power blocking As required 

Return loss 25 dB 

Connectors “F”, "BNC", minimum 

Impedance 50 or 75 Ohms, UNBAL 

 

2. Audio: 

a. These units shall be metal-housed precision type s in the 

frequency ranges selected. They shall be the screw- on audio spade 

lug, twin plug, XL types that has low VSWR when ins talled and the 

proper impedance to terminate the required system u nit or coaxial 

cable. 
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b. Technical Characteristics: 

 

Frequency 20-20 kHz, minimum 

Power blocking As required 

Return loss 15 dB 

Connectors "Audio spade lug", “1/4”, “1/8”, "XL" or  
"RCA" 

Impedance  

Bal 100 Ohms, minimum 

Unbal 75 Ohm, minimum 

 

3. Fiber Optic: 

a. These units shall be metal-housed precision type s in the 

frequency ranges selected. They shall be the screw- on type that 

has low VSWR when installed and the proper impedanc e to terminate 

the required system unit or fiber optic cable. 

b. Technical Characteristics: 

 

Frequency Lightwave 

Power blocking As required 

Return loss 25 dB 

Connectors "ST", minimum 

Construction Stainless steel 

Impedance As required 

 

F. Distribution Frames: 

1. A new stand-alone (i.e., self supporting, free s tanding) MDF shall 

be provided to interconnect the EPBX and computer r oom. The MDF 

shall be modular and equipped with modular terminat ing mini blocks 

(i.e. Ericsson, 3M, etc.), and patch panels that ar e as small as 

possible and provide all the requirements of this s pecifications as 

described herein. 

2. All cable distribution closets and MDFs shall be  wired in accordance 

with industry standards and shall employ "latest st ate-of-the-art" 

modular cross-connect devices. The MDF/telephone cl oset riser cable 

shall be sized to satisfy all voice requirements pl us not less than 

50% spare (growth) capacity in each telephone close t which includes 
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a fiber optic backbone. The MDF/telephone closet ri ser cable shall 

be sized to satisfy all voice and data requirements  plus not less 

than 50% spare (growth) capacity in each telephone closet which does 

not include a fiber optic backbone. 

3. The MDF and all intermediate distribution frames  shall be connected 

to the EPBX system ground. 

4. Technical Characteristics: 

 

Telephone  

IDC type unit As described in Part 2 

Contact wires 50 micron of Gold over Nickel 

Contact pressure 100 Grams, MIN 

110A Punch blocks Acceptable alternate to IDC 

Data 110A blocks as described in Part 2 

Fiber optic Patch panel as described in Part 2 

Analog Video Patch panel as described in Part 2 

 

2.3 TELECOMMUNCATIONS CLOSET REQUIREMENTS 

It is the Contractors responsibility to ensure TC c ompliance with the System 

Requirements. 

2.4 INSTALLATION KIT 

 The kit shall be provided that, at a minimum, incl udes all connectors 

and terminals, labeling systems, audio spade lugs, barrier strips, 

punch blocks or wire wrap terminals, heat shrink tu bing, cable ties, 

solder, hangers, clamps, bolts, conduit, cable duct , and/or cable tray, 

etc., required to accomplish a neat and secure inst allation. All wires 

shall terminate in a spade lug and barrier strip, w ire wrap terminal or 

punch block. Unfinished or unlabeled wire connectio ns shall not be 

allowed. Turn over to the COR all unused and partia lly opened 

installation kit boxes, coaxial, fiberoptic, and tw isted pair cable 

reels, conduit, cable tray, and/or cable duct bundl es, wire rolls, 

physical installation hardware. The following are t he minimum required 

installation sub-kits: 

A. System Grounding: 

1. The grounding kit shall include all cable and in stallation hardware 

required. All radio equipment shall be connected to  earth ground via 

internal building wiring, according to the NEC. 
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2. This includes, but is not limited to: 

a. Coaxial Cable Shields. 

b. Control Cable Shields. 

c. Data Cable Shields. 

d. Equipment Racks. 

e. Equipment Cabinets. 

f. Conduits. 

g.  Duct. 

h. Cable Trays. 

i. Power Panels. 

j. Connector Panels. 

k. Grounding Blocks. 

B. Coaxial Cable: The coaxial cable kit shall inclu de all coaxial 

connectors, cable tying straps, heat shrink tabbing , hangers, clamps, 

etc., required to accomplish a neat and secure inst allation. 

C. Wire and Cable: The wire and cable kit shall inc lude all connectors and 

terminals, audio spade lugs, barrier straps, punch blocks, wire wrap 

strips, heat shrink tubing, tie wraps, solder, hang ers, clamps, labels 

etc., required to accomplish a neat and orderly ins tallation. 

D. Conduit, Cable Duct, and Cable Tray: The kit sha ll include all conduit, 

duct, trays, junction boxes, back boxes, cover plat es, feed through 

nipples, hangers, clamps, other hardware required t o accomplish a neat 

and secure conduit, cable duct, and/or cable tray i nstallation in 

accordance with the NEC and this document. 

E. Equipment Interface: The equipment kit shall inc lude any item or 

quantity of equipment, cable, mounting hardware and  materials needed to 

interface the systems with the identified sub-syste m(s) according to 

the OEM requirements and this document. 

F. Labels: The labeling kit shall include any item or quantity of labels, 

tools, stencils, and materials needed to completely  and correctly label 

each subsystem according to the OEM requirements, a s-installed 

drawings, and this document. 

G. Documentation:  The documentation kit shall incl ude any item or 

quantity of items, computer discs, as installed dra wings, equipment, 

maintenance, and operation manuals, and OEM materia ls needed to 

completely and correctly provide the system documen tation as required 

by this document and explained herein. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in O EM's original 

unopened containers, clearly labeled with the OEM's  name and 

equipment catalog numbers, model and serial identif ication numbers. 

The COR may inventory the cable, patch panels, and related 

equipment. 

2. Storage and Handling: Store and protect equipmen t in a manner, which 

will preclude damage as directed by the COR. 

B. System Installation: 

1. After the contract’s been awarded, and within th e time period 

specified in the contract, the Contractor shall del iver the total 

system in a manner that fully complies with the req uirements of this 

specification. The Contractor shall make no substit utions or changes 

in the System without written approval from the COR . 

2. The Contractor shall install all equipment and s ystems in a manner 

that complies with accepted industry standards of g ood practice, OEM 

instructions, the requirements of this specificatio n, and in a 

manner which does not constitute a safety hazard. T he Contractor 

shall insure that all installation personnel unders tands and 

complies with all the requirements of this specific ation. 

3. The Contractor shall install suitable filters, t raps, directional 

couplers, splitters, TC’s, and pads for minimizing interference and 

for balancing the System.  Items used for balancing  and minimizing 

interference shall be able to pass telephone and da ta signals in the 

frequency bands selected, in the direction specifie d, with low loss, 

and high isolation, and with minimal delay of speci fied frequencies 

and signals. The Contractor shall provide all equip ment necessary to 

meet the requirements of Paragraph 2.1.C and the Sy stem performance 

standards. 

4. All passive equipment shall be connected accordi ng to the OEM's 

specifications to insure future correct termination , isolation, 

impedance match, and signal level balance at each t elephone/data 

outlet. 

5. Where TCOs are installed adjacent to each other,  install one outlet 

for each instrument. 
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6. All lines shall be terminated in a suitable mann er to facilitate 

future expansion of the System. There shall be a mi nimum of one 

spare 25 pair cable at each distribution point on e ach floor. 

7. All vertical and horizontal copper and fiber opt ic cables shall be 

terminated so any future changes only requires modi fications of the 

existing EPBX or signal closet equipment only. 

8. Terminating resistors or devices shall be used t o terminate all 

unused branches, outlets, equipment ports of the Sy stem, and shall 

be devices designed for the purpose of terminating fiber optic or 

twisted pair cables carrying telephone and data sig nals in telephone 

and data systems. 

9. Equipment installed outdoors shall be weatherpro of or installed in 

weatherproof enclosures with hinged doors and locks  with two keys. 

10. Equipment installed indoors shall be installed in metal cabinets 

with hinged doors and locks with two keys. 

C. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installat ion practices and 

materials. The Contractor shall provide conduit, ju nction boxes, 

connectors, sleeves, weatherheads, pitch pockets, a nd associated 

sealing materials not specifically identified in th is document as 

GFE. Conduit penetrations of walls, ceilings, floor s, 

interstitial space, fire barriers, etc., shall be s leeved and 

sealed. The minimum conduit size shall be 19 mm (3/ 4 in.). 

b. All cables shall be installed in separate condui t and/or signal 

ducts (exception from the separate conduit requirem ent to allow 

telephone cables to be installed in partitioned cab le tray with 

data cables may be granted in writing by the COR if  requested.) 

Conduits shall be provided in accordance with Secti on 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles 

517 for Critical Care and 800 for Communications sy stems, at a 

minimum. 

c. When metal, plastic covered, etc., flexible cabl e protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines an d standards 

shall be as specified herein, Section 27 05 33, RAC EWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 
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d. When ”innerduct” flexible cable protective syste ms is 

specifically authorized to be provided for use in t he System, 

it’s installation guidelines and standards shall be  as the 

specified herein, Section 27 05 33, RACEWAYS AND BO XES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

e. Conduit (including GFE) fill shall not exceed 40 %. Each conduit 

end shall be equipped with a protective insulator o r sleeve to 

cover the conduit end, connection nut or clamp, to protect the 

wire or cable during installation and remaining in the conduit. 

Electrical power conduit shall be installed in acco rdance with 

the NEC. AC power conduit shall be run separate fro m signal 

conduit. 

f. When metal, plastic covered, etc., flexible cabl e protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines an d standards 

shall be as specified herein, Section 27 05 33, RAC EWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

g. Ensure that Critical Care (as identified by NEC section 517 and 

PASystems  are completely separated and protected f rom all other 

systems. 

2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use existing signal duct, c able duct, and/or 

cable tray, when identified and approved by the COR . 

b. Approved signal and/or cable duct shall be a min imum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with re movable tops 

or sides, as appropriate. Protective sleeves, guide s or barriers 

are required on all sharp corners, openings, anchor s, bolts or 

screw ends, junction, interface and connection poin ts. 

c. Approved cable tray shall be fully covered, mech anically and 

physically partitioned for multiple electronic circ uit use, and 

be UL certified and labeled for use with telecommun ication 

circuits and/or systems. The COR shall approve widt h and height 

dimensions. 

D. Distribution System Signal Wires and Cables: 

1. Wires and cables shall be provided in the same m anner and use like 

construction practices as Fire Protective and other  Emergency 

Systems that are identified and outlined in NFPA 10 1, Life Safety 
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Code, Chapters 7, 12, and/or 13, NFPA 70, National Electrical Code, 

Chapter 7, Special Conditions. The wires and cables  shall be able to 

withstand adverse environmental conditions in their  respective 

location without deterioration. Wires and cables sh all enter each 

equipment enclosure, console, cabinet or rack in su ch a manner that 

all doors or access panels can be opened and closed  without removal 

or disruption of the cables. 

a. Each wire and cable shall terminate on an item o f equipment by 

direct connection. Spare or unused wire and cable s hall be 

provided with appropriate connectors (female types)  that are 

installed in appropriate punch blocks, barrier stri ps, patch, or 

bulkhead connector panels. 

b. Fiber optic cables that are spare, unused or dar k shall be 

provided with Industry Standard “ST” type female co nnectors 

installed in appropriate break out, patch, or bulkh ead connector 

panels provided in enclosure(s) and shall be protec ted from the 

environment. 

c. Coaxial cables that are spare, unused or dark sh all be provided 

with the cable OEM specified type female connectors  installed in 

appropriate break out, patch, or bulkhead connector  panels 

provided in enclosure(s) and shall be protected fro m the 

environment. 

d. All cable junctions and taps shall be accessible . Provide an  8” 

X 8” X 4” (minimum) junction box attached to the ca ble duct or 

raceway for installation of distribution system pas sive 

equipment. Ensure all equipment and tap junctions a re accessible. 

2. Routing and Interconnection: 

a. Wires or cables between consoles, cabinets, rack s and other 

equipment shall be in an approved conduit, signal d uct, cable 

duct, or cable tray that is secured to building str ucture. 

b. Wires and cables shall be insulated to prevent c ontact with 

signal or current carrying conductors. Wires or cab les used in 

assembling consoles, panels, equipment cabinets and  racks shall 

be formed into harnesses that are bundled and tied.  Harnessed 

wires or cables shall be combed straight, formed an d dressed in 

either a vertical or horizontal relationship to equ ipment, 

controls, components or terminations. 
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c. Harnesses with intertwined members are not accep table.  Each wire 

or cable that breaks out from a harness for connect ion or 

termination shall have been tied off at that harnes s or bundle 

point, and be provided with a neatly formed service  loop. 

d. Wires and cables shall be grouped according to s ervice (i.e.: AC, 

grounds, signal, DC, control, etc.). DC, control an d signal 

cables may be included with any group. Wires and ca bles shall be 

neatly formed and shall not change position in the group 

throughout the conduit run. Wires and cables in app roved signal 

duct, conduit, cable ducts, or cable trays shall be  neatly 

formed, bundled, tied off in 600 mm to 900 mm (24 i n. to 36 in.) 

lengths and shall not change position in the group throughout the 

run.  Concealed splices are not allowed. 

e. Separate, organize, bundle, and route wires or c ables to restrict 

EMI, channel crosstalk, or feedback oscillation ins ide any 

enclosure. Looking at any enclosure from the rear ( wall mounted 

enclosures, junction, pull or interface boxes from the front), 

locate AC power, DC and speaker wires or cables on the left; 

coaxial, control, microphone and line level audio a nd data wires 

or cables, on the right. This installation shall be  accomplished 

with ties and/or fasteners that will not damage or distort the 

wires or cables.  Limit spacing between tied off points to a 

maximum of 150 mm (6 inches). 

f. Do not pull wire or cable through any box, fitti ng or enclosure 

where change of cable tray or signal or cable duct alignment or 

direction occurs. Ensure the proper bend radius is maintained for 

each wire or cable as specified by it's OEM. 

g. Employ temporary guides, sheaves, rollers, and o ther necessary 

items to protect the wire or cable from excess tens ion or damage 

from bending during installation. Abrasion to wire or cable 

jackets is not acceptable and will not be allowed. Replace all 

cables whose jacket has been abraded. The discovery  of any 

abraded and/or damaged cables during the proof of p erformance 

test shall be grounds for declaring the entire syst em 

unacceptable and the termination of the proof of pe rformance 

test. Completely cover edges of wire or cable passi ng through 
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holes in chassis, cabinets or racks, enclosures, pu ll or junction 

boxes, conduit, etc., with plastic or nylon grommet ing. 

h. Cable runs shall be splice free between conduit junction and 

interface boxes and equipment locations.  

i. Cables shall be installed and fastened without c ausing sharp 

bends or rubbing of the cables against sharp edges.  Cables shall 

be fastened with hardware that will not damage or d istort them. 

j. Cables shall be labeled with permanent markers a t the terminals 

of the electronic and passive equipment and at each  junction 

point in the System. The lettering on the cables sh all correspond 

with the lettering on the record diagrams.  

k. Completely test all of the cables after installa tion and replace 

any defective cables.  

l. Wires or cables that are installed outside of bu ildings shall be 

in conduit, secured to solid building structures. I f specifically 

approved, on a case by case basis, to be run outsid e of conduit, 

the wires or cables shall be installed, as describe d herein. The 

bundled wires or cables must: Be tied at not less t han 460 mm (18 

in.) intervals to a solid building structure; have ultra violet 

protection and be totally waterproof (including all  connections). 

The laying of wires or cables directly on roof tops , ladders, 

drooping down walls, walkways, floors, etc. is not allowed and 

will not be approved. 

m. Wires or cables installed outside of conduit, ca ble trays, 

wireways, cable duct, etc. 

1) Only when specifically authorized as described h erein, will 

wires or cables be identified and approved to be in stalled 

outside of conduit. The wire or cable runs shall be  UL rated 

plenum and OEM certified for use in air plenums. 

2) Wires and cables shall be hidden, protected, fas tened and tied 

at 600 mm (24 in.) intervals, maximum, as described  herein to 

building structure. 

3) Closer wire or cable fastening intervals may be required to 

prevents sagging, maintain clearance above suspende d ceilings, 

remove unsightly wiring and cabling from view and d iscourage 

tampering and vandalism. Wire or cable runs, not pr ovided in 

conduit, that penetrate outside building walls, sup porting 
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walls, and two hour fire barriers shall be sleeved and sealed 

with an approved fire retardant sealant. 

4) Wire or cable runs to system components installe d in walls 

(i.e.: volume attenuators, circuit controllers, sig nal, or 

data outlets, etc.) may, when specifically authoriz ed by the 

COR, be fished through hollow spaces in walls and s hall be 

certified for use in air plenum areas. 

n. Wires or cables installed in underground conduit , duct, etc. 

1) Wires or cables installed in underground install ations shall 

be waterproofed by the inclusion of a water protect ive barrier 

(i.e. gel, magma, etc.) or flooding compound betwee n the 

outside jacket and first shield. Each underground c onnection 

shall be accessible in a manhole, recessed ground l evel 

junction box, above ground pedestal, etc., and shal l be 

provided with appropriate waterproof connectors to match the 

cable being installed. Once the System has been tes ted and 

found to meet the System performance standards and accepted by 

VA, the Contractor shall provide waterproof shrink tubing or 

approved mastic to fully encompass each wire or cab le 

connection and overlay at least 150 mm (6 inches) a bove each 

wire or cable jacket trim point. 

2) It is not acceptable to connect waterproofed cab le directly to 

an inside CCS punch block or directly to an equipme nt 

connection port. When an under ground cable enters a building, 

it shall be routed directly to the closest TC that has been 

designated as the building’s IMTC. The Contractor s hall 

provide a “transition” splice in this TC where the “water 

proofed” cable enters on one side and “dry” cable e xits on the 

other side. The “transition” splice shall be fully waterproof 

and be capable of reentry for system servicing. Add itionally, 

the transition splice shall not allow the waterproo fing 

compound to migrate from the water proof cable to t he dry 

cable. 

3) Warning tape shall be continuously placed 300 mm  (12 inches) 

above buried conduit, cable, etc. 

E. Outlet Boxes, Back Boxes, and Faceplates: 
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1. Outlet Boxes: Signal, power, interface, connecti on, distribution, 

and junction boxes shall be provided as required by  the system 

design, on-site inspection, and review of the contr act drawings. 

2. Back Boxes: Back boxes shall be provided as dire cted by the OEM as 

required by the approved system design, on-site ins pection, and 

review of the contract drawings. 

3. Face Plates (or Cover Plates): Faceplates shall be of a standard 

type, stainless steel, anodized aluminum or UL appr oved cycolac 

plastic construction and provided by the Contractor  for each 

identified system outlet location. Connectors and j acks appearing on 

the faceplate shall be clearly and permanently mark ed. 

F. Connectors: Circuits, transmission lines, and si gnal extensions shall 

have continuity, correct connection and polarity. A  uniform polarity 

shall be maintained between all points in the syste m. 

1. Wires: 

a. Wire ends shall be neatly formed and where insul ation has been 

cut, heat shrink tubing shall be employed to secure  the 

insulation on each wire. Tape of any type is not ac ceptable. 

b. Audio spade lugs shall be installed on each wire  (including spare 

or unused) end and connect to screw terminals of ap propriate size 

barrier strips. AC barrier strips shall be provided  with a 

protective cover to prevent accidental contact with  wires 

carrying live AC current. Punch blocks are approved  for signal, 

not AC wires. Wire Nut or "Scotch Lock" connectors are not 

acceptable for signal wire installation. 

2. Cables: Each connector shall be designed for the  specific size cable 

being used and installed with the OEM's approved in stallation tool. 

Typical system cable connectors include; but, are n ot limited to: 

Audio spade lug, punch block, wirewrap, etc. 

3. Line or Microphone Audio: Each connector shall b e installed 

according to the cable or connector OEM's instructi ons and use the 

OEM's approved installation tool. Install the conne ctor's to provide 

and maintain the following audio signal polarity: 

a. XLR type connectors Signal or positive conductor  is pin 3; common 

or neutral conductor is pin 2; ground conductor is pin 1. 
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b. Two and 3 conductor 1/4" Signal or positive cond uctor is tip; 

neutral or 1/8" phono plugs conductor is ring and g round or 

shield and jacks conductor is sleeve. 

c. RCA Phono Plugs the Signal or positive conductor  is tip; and 

Jacks neutral or shield conductor is sleeve. 

4. Speaker Line Audio: 

a. Each connector shall be installed according to t he cable, 

transformer or speaker OEM instructions and using t he OEM's 

approved installation tool. The Contractor shall en sure each 

speaker is properly phased and connected in the sam e manner 

throughout the System using two conductor type wire s. 

b. One of the conductors shall be color coded to ai d in establishing 

speaker signal polarity. Each speaker line shall be  permanently 

soldered or audio spade lug connected to each appro priate speaker 

or line matching transformer connection terminal. S peaker line 

connection to each audio amplifier shall use audio spade lugs, as 

described herein. 

G. AC Power: AC power wiring shall be run separatel y from signal cable. 

H. Grounding: 

1. General: The Contractor shall ground all Contrac tor Installed 

Equipment and identified Government Furnished Equip ment to eliminate 

all shock hazards and to minimize, to the maximum e xtent possible, 

all ground loops, common mode returns, noise pickup , crosstalk, etc. 

The total ground resistance shall be 0.1 Ohm or les s. 

a. The Contractor shall install lightning arrestors  and grounding in 

accordance with the NFPA and this specification. 

b. Under no conditions shall the AC neutral, either  in a power panel 

or in a receptacle outlet, be used for system contr ol, subcarrier 

or audio reference ground. 

c. The use of conduit, signal duct or cable trays a s system or 

electrical ground is not acceptable and will not be  permitted. 

These items may be used only for the dissipation of  internally 

generated static charges (not to be confused with e xternally 

generated lightning) that may applied or generated outside the 

mechanical and/or physical confines of the System t o earth 

ground. The discovery of improper system grounding shall be 
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grounds to declare the System unacceptable and the termination of 

all system acceptance testing.  

2. Cabinet Buss: A common ground buss of at least # 10 AWG solid copper 

wire shall extend throughout each equipment cabinet  and be connected 

to the system ground. Provide a separate isolated g round connection 

from each equipment cabinet ground buss to the syst em ground. Do not 

tie equipment ground busses together. 

3. Equipment: Equipment shall be bonded to the cabi net bus with copper 

braid equivalent to at least #12 AWG. Self groundin g equipment 

enclosures, racks or cabinets, that provide OEM cer tified functional 

ground connections through physical contact with in stalled 

equipment, are acceptable alternates. 

4. Cable Shields: Cable shields shall be bonded to the cabinet ground 

buss with #12 AWG minimum stranded copper wire at o nly one end of 

the cable run. Cable shields shall be insulated fro m each other, 

faceplates, equipment racks, consoles, enclosures o r cabinets; 

except, at the system common ground point. Coaxial and audio cables, 

shall have one ground connection at the source; in all cases, cable 

shield ground connections shall be kept to a minimu m. 

I. Labeling: Provide labeling in accordance with AN SI/EIA/TIA-606-A. All 

lettering for voice and data circuits shall be sten ciled using laser 

printers. Handwritten labels are not acceptable. 

1. Cable and Wires (Hereinafter referred to as “Cab le”): Cables shall 

be labeled at both ends in accordance with ANSI/EIA /TIA-606-A. 

Labels shall be permanent in contrasting colors. Ca bles shall be 

identified according to the System “Record Wiring D iagrams”. 

2. Equipment: System equipment shall be permanently  labeled with 

contrasting plastic laminate or bakelite material. System equipment 

shall be labeled on the face of the unit correspond ing to its 

source. 

3. Conduit, Cable Duct, and/or Cable Tray: The Cont ractor shall label 

all conduit, duct and tray, including utilized GFE,  with permanent 

marking devices or spray painted stenciling a minim um of 3 meters 

(10 ft.) identifying it as the System. In addition,  each enclosure 

shall be labeled according to this standard.  

4. Termination Hardware: The Contractor shall label  workstation outlets 

and patch panel connections using color coded label s with 
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identifiers in accordance with ANSI/EIA/TIA-606-A a nd the “Record 

Wiring Diagrams”. 

3.2 TESTS 

 
A. Interim Inspection: 

1. This inspection shall verify that the equipment provided adheres to 

the installation requirements of this document. The  interim 

inspection will be conducted by a factory-certified  representative 

and witnessed by a Government Representative. Each item of installed 

equipment shall be checked to insure appropriate UL  certification 

markings. This inspection shall verify cabling term inations in 

telecommunications rooms and at workstations adhere  to color code 

for T568B or T568A pin assignments and cabling conn ections are in 

compliance with ANSI/EIA/TIA standards. Visually co nfirm  Category 6 

marking of outlets, faceplates, outlet/connectors a nd patch cords. 

2. Perform fiber optical field inspection tests via  attenuation 

measurements on factory reels and provide results a long with 

manufacturer certification for factory reel tests. Remove failed 

cable reels from project site upon attenuation test  failure. 

 
3. The Contractor shall notify the COR, in writing,  of the estimated 

date the Contractor expects to be ready for the int erim inspection, 

at least 20 working days before the requested inspe ction date. 

4. Results of the interim inspection shall be provi ded to the COR. If 

major or multiple deficiencies are discovered, a se cond interim 

inspection may be required before permitting the Co ntractor to 

continue with the system installation. 

5.  The COR shall determine if an additional inspection  is required, or 

if the Contractor will be allowed to proceed with t he installation. 

In either case, re-inspection of the deficiencies n oted during the 

interim inspection(s), will be part of the proof of  performance 

test. The interim inspection shall not affect the S ystems’ 

completion date. The Contracting Officer shall ensu re all test 

documents will become a part of the Systems record documentation. 

B. Pretesting: 

1. Upon completing the installation of the System, the Contractor shall 

align and balance the system. The Contractor shall pretest the 

entire system. 
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2. Pretesting Procedure: 

a. During the system pretest, the Contractor shall verify (utilizing 

the approved spectrum analyzer and test equipment) that the 

System is fully operational and meets all the syste m performance 

requirements of this standard. 

b. The Contractor shall pretest and verify that all  System functions 

and specification requirements are met and operatio nal, no 

unwanted aural effects, such as signal distortion, noise pulses, 

glitches, audio hum, poling noise, etc. are present . The 

Contractor shall measure and record the aural carri er levels of 

each system telephone and data channel, at each of the following 

points in the system: 

1) Local Telephone Company Interfaces or Inputs. 

2) EPBX interfaces or inputs and outputs. 

3) MDF interfaces or inputs and outputs. 

4) EPBX output S/NR for each telephone and data cha nnel. 

5) Signal Level at each interface point to the dist ribution 

system, the last outlet on each trunk line plus all  outlets 

installed as part of this contract. 

3. The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System 

is ready for the formal acceptance test shall be su bmitted to the 

COR. 

C. Acceptance Test: After the System has been prete sted and the Contractor 

has submitted the pretest results and certification  to the COR, then 

the Contractor shall schedule an acceptance test da te and give the COR 

30 days written notice prior to the date the accept ance test is 

expected to begin. The System shall be tested in th e presence of a 

Government Representative and an OEM certified repr esentative. The 

System shall be tested utilizing the approved test equipment to certify 

proof of performance and Life Safety compliance. Th e test shall verify 

that the total System meets the requirements of thi s specification. The 

notification of the acceptance test shall include t he expected length 

(in time) of the test. 

D. Performance Testing: 

1. Perform Category 6 tests in accordance with ANSI /EIA/TIA-568-B.1 and 

ANSI/EIA/TIA-568-B.2. Test shall include the follow ing: wire map, 
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length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, 

propagation delay and delay skew. 

2. Fiber Optic Links: Perform end-to-end fiber opti c cable link tests 

in accordance with ANSI/EIA/TIA-568-B.3. 

E. Total System Acceptance Test: The Contractor sha ll perform verification 

tests for UTP and STP copper cabling system(s)and t he  multimode and 

single mode fiber optic cabling system(s) after the  complete 

telecommunication distribution system and workstati on outlet are 

installed. 

 
1. Voice Testing: Connect to the network interface device at the 

demarcation point. Go off-hook and receive dial ton e from the LEC. 

If a test number is available, place and receive a local, long 

distance, and FTS telephone call. 

2. Data Testing: Connect to the network interface d evice at the 

demarcation point. Log onto the network to ensure p roper connection 

to the network is achieved. 

3.3 TRAINING 

A. Furnish the services of a factory-trained engine er or technician for a 

total of two four hour classes to instruct designat ed Facility IRM 

personnel. Instruction shall include cross connecti on, corrective, and 

preventive maintenance of the System and equipment.  

B. Before the System can be accepted by the VA, thi s training must be 

accomplished. Training will be scheduled at the con venience of the COR. 

3.4 WARRANTY 

A. Comply with FAR clause 52.246-21, except that wa rranty shall be as 

follows: 

1. The Contractor shall warranty that all installed  material and 

equipment will be free from defects, workmanship, a nd will remain so 

for a period of one year from date of final accepta nce of the System 

by the VA. The Contractor shall provide OEM’s equip ment warranty 

documents, to the COR, that certifies each item of equipment 

installed conforms to OEM published specifications.  

2. The Contractor's maintenance personnel shall hav e the ability to 

contact the Contractor and OEM for emergency mainte nance and 

logistic assistance, remote diagnostic testing, and  assistance in 

resolving technical problems at any time. The Contr actor and OEM 
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shall provide this contact capability at no additio nal cost to the 

VA. 

3. All Contractor installation, maintenance, and su pervisor personnel 

shall be fully qualified by the OEM and must provid e two (2) copies 

of current and qualified OEM training certificates and OEM 

certification upon request. 

4. Additionally, the Contractor shall accomplish th e following minimum 

requirements during the one year warranty period: 

a. Response Time: 

1) The COR are the Contractor’s reporting and conta ct officials 

for the System trouble calls, during the warranty p eriod. 

2) A standard workweek is considered 8:00 A.M. to 5 :00 P.M., 

Monday through Friday exclusive of Federal Holidays . 

3) The Contractor shall respond and correct on-site  trouble 

calls, during the standard work week to: 

a) A routine trouble call within one working days o f its 

report. A routine trouble is considered a trouble w hich 

causes a system outlet, station, or patch cord to b e 

inoperable. 

b) An emergency trouble call within 6 hours of its report.  An 

emergency trouble is considered a trouble which cau ses a 

subsystem or distribution point to be inoperable at  

anytime. Additionally, the loss of a minimum of 50 station 

or system lines shall be deemed as this type of a t rouble 

call. 

4) The Contractor shall respond on-site to a catast rophic trouble  

call within 4 hours of its report. A catastrophic t rouble call 

is considered total system failure. 

a) If a system failure cannot be corrected within f our hours 

(exclusive of the standard work time limits), the 

Contractor shall be responsible for providing alter nate 

system CSS or TCO equipment, or cables. The alterna te 

equipment and/or cables shall be operational within  four 

hours after the four hour trouble shooting time. 

b) Routine or emergency trouble calls in critical e mergency 

health care facilities (i.e., cardiac arrest, inten sive 

care units, etc.) shall also be deemed as a catastr ophic 
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trouble call if so determined by the COR. The COR s hall 

notify the Contractor of this type of trouble call at the 

direction of the Facilities Director. 

b. Required on-site visits during the one year warr anty period 

1) The Contractor shall visit, on-site, for a minim um of eight 

hours, once every 12 weeks, during the warranty per iod, to 

perform system preventive maintenance, equipment cl eaning, and 

operational adjustments to maintain the System acco rding the 

descriptions identified in this SPEC. 

a) The Contractor shall arrange all Facility visits  with the 

COR prior to performing the required maintenance vi sits. 

b) The Contractor in accordance with the OEM’s reco mmended 

practice and service intervals shall perform preven tive 

maintenance during a non-busy time agreed to by the  COR and 

the Contractor. 

c) The preventive maintenance schedule, functions a nd reports 

shall be provided to and approved by the COR. 

2) The Contractor shall provide the COR a type writ ten report 

itemizing each deficiency found and the corrective action 

performed during each required visit or official re ported 

trouble call. The Contractor shall provide the COR with sample 

copies of these reports for review and approval at the 

beginning of the Total System Acceptance Test. The following 

reports are the minimum required: 

a) Monthly Report: The Contractor shall provide a m onthly 

summary all equipment and sub-systems serviced duri ng this 

warranty period to COR by the fifth working day aft er the 

end of each month. The report shall clearly and con cisely 

describe the services rendered, parts replaced and repairs 

performed. The report shall prescribe anticipated f uture 

needs of the equipment and Systems for preventive a nd 

predictive maintenance 

b) Contractor Log: The Contractor shall maintain a separate 

log entry for each item of equipment and each sub-s ystem of 

the System. The log shall list dates and times of a ll 

scheduled, routine, and emergency calls. Each emerg ency 

call shall be described with details of the nature and 
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causes of emergency steps taken to rectify the situ ation 

and specific recommendations to avoid such conditio ns in 

the future. 

3) The COR shall provide the Facility Engineering O fficer, two 

(2) copies of actual reports for evaluation. 

a) The COR shall ensure copies of these reports are  entered 

into the System’s official acquisition documents. 

b) The COR shall ensure copies of these reports are  entered 

into the System’s official technical as-installed 

documents. 

B.  Work Not Included: Maintenance and repair service s hall not include the 

performance of any work due to improper use, accide nts, other vendor, 

contractor, owner tampering or negligence, for whic h the Contractor is 

not directly responsible and does not control. The Contractor shall 

immediately notify the COR in writing upon the disc overy of these 

incidents. The COR will investigate all reported in cidents and render 

findings concerning any Contractor’s responsibility . 

- - - E N D - - - 
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SECTION 27 31 31 
VOICE COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT - EXTENSION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installin g, certification, and 

testing of a complete and operating extension of an  existing operating 

Telephone System, and associated equipment (here-in -after referred to 

as “ the System ” ) and associated equipment to be installed in the V A 

Medical Center here-in-after referred to as “the Fa cility”. The System 

shall include, but not be limited to, equipment cab inets, interface 

enclosures, and relay racks, stand-by battery(s), n ecessary combiners, 

traps, and filters; distribution nodes and/or ampli fiers; telephone 

instruments; auxiliary systems; and necessary passi ve devices such as: 

protectors, isolators, splitters, couplers, cable “ patch”, “punch 

down”, and cross-connector blocks or devices, cable  management items, 

voice and digital cable distribution system, and as sociated hardware. 

The System shall additionally include, but not be l imited to: 

telecommunication closets (TC); telecommunications outlets (TCO); 

copper and fiber optic distribution cables, connect ors, “patch” cables, 

and/or “break out” devices. 

B. The System shall be delivered free of engineerin g, manufacturing, 

installation, and operating defects. It shall be de signed, engineered 

and installed for ease of operation, maintenance, a nd testing. 

C. The term “provide”, as used herein, shall be def ined as: designed, 

engineered, furnished, installed, certified, and te sted, by the 

Contractor. 

D. The Telephone System is defined as an Emergency Critical Care 

Communication System by the National Fire Protectio n Association 

(NFPA). Therefore, if the System connects to or ext ends the telephone 

system, the System’s installation and operation sha ll adhere to all 

appropriate National, Government, and/or Local Life  Safety and/or 

Support Codes, which ever are the more stringent fo r this Facility. At 

a minimum, the System shall be installed according to NFPA, Section 70, 

National Electrical Code (NEC), Article 517 and Cha pter 7; NFPA, 

Section 99, Health Care Facilities, Chapter 3-4; NF PA, Section 101, 

Life Safety Code, Chapters 7, 12, and/or 13; Joint Commission on 

Accreditation of Health Care Organization (JCAHCO),  Manual for Health 
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Care Facilities, all necessary Life Safety and/or S upport guidelines; 

this specification; and the original equipment manu facturer's (OEM) 

suggested installation design, recommendations, and  instructions. The 

OEM and Contractor shall ensure that all management , sales, 

engineering, and installation personnel have read a nd understand the 

requirements of this specification before the Syste m is designed, 

engineered, delivered, and provided. 

E. The VA Contracting Officer Representative (COR) is the approving 

authority for all contractual and mechanical change s to the System. The 

Contractor is cautioned to obtain in writing, all a pprovals for system 

changes relating to the published contract specific ations and drawings , 

from the COR before proceeding with the change. 

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES. 

B. Section 27 05 11, REQUIREMENTS FOR COMMUNICATION S INSTALLATIONS. 

C. Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNI CATIONS SYSTEMS. 

D. Section 27 10 00, STRUCTURED CABLING. 

E. Section 26 27 26, WIRING DEVICES. 

F. Section 27 05 26, GROUNDING AND BONDING FOR COMM UNICATIONS SYSTEMS. 

G. Section 26 41 00, FACILITY LIGHTNING PROTECTION.  

H. Section 27 15 00, COMMUNICATIONS HORIZONTAL CABL ING. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in text by basic 

designation only. Except for a specific date given,  the issue in effect 

(including amendments, addenda, revisions, suppleme nts, and errata) on 

the date the system’s submittal is technically appr oved by VA, shall be 

enforced. 

B. Joint Commission on Accreditation of Health Care  Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals - Volumes One and Two. 

C. National and/or Government Life Safety Code(s):T he more stringent of 

each listed code. 

D. National Fire Protection Association (NFPA): 

 

No. 70 National Electrical Code (NEC) 

No. 75 Protection of Electronic Computer/Data 
Processing Systems 
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No. 77 Recommended Practice on Static Electricity 

No. 99 Standard for Health Care Facilities 

No. 101 Life Safety Code 

No. 1221 Emergency Services Communication Systems 

 

E. Underwriter’s Laboratories, Inc. (UL): 

 

65 Wired Cabinets 

96 Lightning Protection Components 

96A Installation Requirements for Lightning 
Protection Systems 

467 Grounding and Bonding Equipment 

497/497A/497B Protectors for Paired Conductors/ 
Communications Circuits/Data Communications 
and Fire Alarm Circuits 

884 Underfloor Raceways and Fittings 

 

F. ANSI/EIA/TIA PUBLICATIONS: 

 

568B Commercial Building Telecommunications 

569B COMMERCIAL BUILDING STANDARD FOR TELECOMMUNICATIONS 
PATHWAYS AND SPACES 

598C Optical Fiber Cable Color Coding 

606A Administration Standard for the Telecommunicat ions 
Infrastructure of Commercial Buildings 

607A Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

 

G. Lucent Technologies: Document 900-200-318 “Outsi de Plant Engineering 

Handbook”. 

H. International Telecommunication Union – Telecomm unication 

Standardization Sector (ITU-T). 

I. Federal Information Processing Standards (FIPS) Publications. 

J. Federal Communications Commission (FCC) Publicat ion: Standards for 

telephone equipment and systems. 

K. United States Air Force: Technical Order 33K-l-l OO - Test Measurement 

and Diagnostic Equipment (TMDE) Interval Reference Guide. 
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1.4 QUALITY ASSURANCE 

A. The authorized representative of the System’s OE M shall be responsible 

for the design, satisfactory total operation of the  System, and its 

certification. 

B. The OEM shall meet the minimum requirements iden tified in Paragraph 

2.1.A. Additionally, the Contractor shall have had experience with 

three or more installations of systems of comparabl e size and 

complexity with regard to coordinating, engineering , testing, 

certifying, supervising, training, and documentatio n. Each of these 

installations shall have been in successful operati on for a minimum of 

three years after final acceptance by the user. The se installations 

shall be provided as a part of the submittal identi fied in Paragraph 

1.5. 

C. The System Contractor shall submit certified doc umentation that they 

have been an authorized distributor and service org anization for the 

OEM for a minimum of three (3) years. The System Co ntractor shall be 

authorized by the OEM to certify and warranty the i nstalled equipment. 

In addition, the OEM and System Contractor shall ac cept complete 

responsibility for the design installation, certifi cation, and physical 

support for the System. This documentation, along w ith the System 

Contractor and OEM certifications must be provided in writing as a part 

of the Contractor’s Technical Submittal. 

D. The Contractor’s Telecommunications Technicians assigned to the System 

shall be fully trained, qualified, and certified by  the OEM on the 

engineering, installation, and testing of the Syste m. The Contractor 

shall provide formal written evidence of current OE M certification(s) 

for the installer(s) as a part of the submittal or to the COR before 

being allowed to commence work on the System. 

1.5 SUBMITTALS 

A. Submit in accordance with Section 27 05 11, REQU IREMENTS FOR 

COMMUNICATIONS INSTALLATIONS.  

B. Documents: The submittal shall be separated into  sections for each 

subsystem and shall contain the following: 

1. Narrative: Description of the System as it is ex pected to be 

installed. 

2. Refer to drawings for equipment to be furnished.  Where multiple 

items are submitted on the same page, each item pro vided shall be 
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clearly identified.3. Equipment technical literatur e detailing 

the electrical and technical characteristics of eac h item of 

equipment to be furnished. 

C. Environmental Requirements: Technical submittals  shall confirm the 

environmental specifications for TC areas occupied by the System.  

These environmental specifications shall identify t he requirements for 

initial and expanded system configurations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements :  The bidders shall provide the specific voltage, 

amperage, phases, and quantities of circuits requir ed. 

5. Air conditioning, heating, and humidity requirem ents. The Contractor 

shall identify the ambient temperature and relative  humidity 

operating ranges required to prevent equipment dama ge. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Main backbone, trunk line, riser, and horizontal  cable pathways, 

cable duct, and conduit requirements between each M TC, TC, and TCO. 

D. Test Equipment List. The Contractor is responsib le for furnishing all 

test equipment required to test the System in accor dance with the 

parameters specified. Unless otherwise stated, the test equipment shall 

not be considered part of the system. The Contracto r shall furnish test 

equipment of an accuracy better than the parameters  to be tested. The 

test equipment furnished by the Contractor shall ha ve a calibration tag 

of an acceptable calibration service dated not more  than 3 months prior 

to the test. As part of the proposal, a test equipm ent list shall be 

furnished that includes the make and model number o f the following type 

of equipment as a minimum: 

1. Spectrum Analyzer. 

2. Signal Level Meter. 

3. Volt-Ohm Meter. 

4. Time Domain Reflectomoter (TDR) with strip chart  recorder. 

5. Bit Error Test Set (BERT). 
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E. Samples. A sample of each of the following items  shall be furnished to 

the COR for approval prior to installation. The sam ples may be returned 

to the Contractor at the discretion of the COR. 

1. TCO Wall Outlet Box 100 mm x 100 mm x 63 mm (4" x 4"x 2.5") with: 

a. One each telephone (or voice) RJ45 jack installe d. 

b. Two each multi pin data RJ45 jacks installed. 

c. Cover Plate installed. 

2. Data CCS patch panel, punch block or connection device with RJ 45 

connectors installed. 

3. Telephone CCS system with IDC and/or RJ45 connec tors and cable 

terminal equipment installed. 

4. Fiber optic CCS patch panel or breakout box with  cable management 

equipment and “ST” connectors installed. 

5. 610 mm (2 ft.) section of each copper cable to b e used with cable 

sweep tags as specified in Section 27 15 00, COMMUN ICATIONS 

HORIZONTAL CABLING, and connectors installed. 

6. 610 mm (2 ft.) section of each fiber optic cable  to be used with 

cable sweep tags as specified in Section 27 15 00, COMMUNICATIONS 

HORIZONTAL CABLING, and connectors installed. 

F. Certifications: 

1. Submit written certification from the OEM indica ting that the 

proposed supervisor of the installation and the pro posed provider of 

the contract maintenance are authorized representat ives of the OEM. 

Include the individual's exact name and address and  OEM credentials 

in the certification. 

2. Submit written certification from the OEM that t he wiring and 

connection diagrams meet National and/or Local (whi chever is the 

more stringent) Life Safety Guidelines, NFPA, NEC, UL, this 

specification, and JCAHCO requirements and instruct ions, 

requirements, recommendations, and guidance set for th by the OEM for 

the proper performance of the System as described h erein. The VA 

will not approve any submittal without this certifi cation. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure paragraph 3.2.B.  

G. Equipment Manuals: Ten (10) working days prior t o the scheduled 

acceptance test, the Contractor shall deliver four (4) complete sets of 

commercial operation and maintenance manuals for ea ch item of equipment 
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furnished as part of the System to the COR. The man uals shall detail 

the theory of operation and shall include narrative  descriptions, 

pictorial illustrations, block and schematic diagra ms and parts list. 

H. As-Installed Equipment and Wiring Diagrams. Fift een (15) working days 

prior to the scheduled acceptance test, the Contrac tor shall deliver 

four complete sets of the Record Wiring Diagrams of  the System to the 

COR. The diagrams shall show all inputs and outputs  of electronic and 

passive equipment correctly identified according to  the markers 

installed on the interconnecting cables, equipment and room/area 

locations. The drawings shall show the signal level s of the telephone 

aural carriers of each telephone channel at the inp ut and output of all 

electronic equipment, beginning and end of each dis tribution line, and 

the telephone outlets. The record wiring diagrams s hall be provided in 

hard copy and two compact disk copies properly form atted to match the 

Facilities current operating version of Computer Ai ded Drafting (AUTO 

CAD) system. The COR shall verify and inform the Co ntractor of the 

current version of AutoCAD being used by the Facili ty. The COR shall 

submit one hard copy of each as-installed drawing t o TSSO-005N2 for 

review 15 working days prior to the scheduled accep tance test. 

I. Ten (10) days prior to the start of the intermed iate test, provide a 

typewritten detailed description of the System test ing plan that meets 

this specification’s performance standards as indic ated in paragraph 

2.1.C including illustrations and utilizes test equ ipment specified in 

paragraph 1.5.C. The test plan will need to be eval uated and approved 

by the COR before intermediate testing begins. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

1. The System shall extend the following minimum se rvices generated by 

the existing telephone system. The System shall pro vide continuous 

inter and/or intra-Facility service. The System sha ll be capacity 

sized so that loss of connectivity to an external t elephone 

system(s) shall not affect the Facilities operation  in specific 

designated emergency operating locations and instru ments. The System 

shall: 

a. Inter-operate, connect, and function fully with the existing 

Local Telephone Exchange (LEC) Network(s), Federal Telephone 
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System (FTS) Inter-city Network(s), Inter-exchange Carriers, 

Integrated Services Digital Network (ISDN), at a mi nimum. 

b. Inter operate with current identified voice mail  and automatic 

attendant functions. 

c. Be a voice and data cable distribution system th at is based on a 

physical “Star” and/or “Bus” Topology.  

d. Be compatible with and able to provide direct di gital connection 

to trunk level equipment including, but, not limite d to: directly 

accessing trunk level equipment including radio pag ing, audio 

paging, Federal Information Processing Standards [F IPPS] 

publications), Industry Standard “T” and/or “DS” ca rrier 

protocols and external protocol converters. Additio nally, 

connections to “T” and/or “DS” access/equipment or Customer 

Service Units (CSU) that are used in FTS and other trunk 

applications, shall be included in the System desig n. 

Additionally T-1 access/equipment (or CSU) shall be  used in FTS 

and other trunk applications as required by system design if 

these functions are not provided by the existing te lephone system 

and/or will be deactivated by the System. The Contr actor shall 

provide all T-1 equipment necessary to terminate an d make 

operational the quantity of circuits designated. Th e CSU's shall 

be connected to the system’s emergency battery powe r supply. The 

System shall be fully capable of operating in the I ndustry 

Standard “DS” protocol and provide that service whe n required. 

e. Contain attendant and operator consoles, video m onitors with 

keyboards, and printers to provide employee directo ry access from 

the Traffic Management System (TMS), as required by  system design 

if not provided by the existing telephone system an d/or will be 

deactivated by the System installation. All additio nal console 

positions, video monitors, and keyboards shall have  identical 

capabilities. The System shall accept a mixture of trunk types at 

each attendant console and extend calls received vi a these trunks 

to station users. 

f. Be capable of interfacing and operating with Dir ect-Incoming-dial 

(DID) service to stations as identified herein. Ass ignment to DID 

shall not affect intra-Facility operation. A DID tr unk group, 
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which will operate as a separate trunk group from o ther Central 

Office (CO) trunks shall be provided as described h erein. 

g. Contain the designated number of telephone instr uments, where 

each instrument (also referred to as “station”) sha ll have the 

ability to direct dial other Facility telephone sta tions, the 

public telephone network, tie-lines, and FTS teleph one numbers 

without attendant assistance. Each station shall be  dual tone 

multi-frequency (DTMF) for intra-Facility and exter nal-Facility 

calling.  The term DTMF, as used herein, shall be d efined as “a 

dialing operation (e.g., push-button, digit dialing , or tone 

dialing, other than rotary/pulse dialing). 

h. Receive the specified telephone signals acquired  from the LEC and 

FTS contracted carrier, shall process and distribut e them to the 

designated telephone stations as determined by Clas s-of-Service 

and indicated on the drawings. 

i. At a minimum, one TCO(s) shall be provided on ea ch room wall and 

on either side of each door opening, and shall be s upplied with 

an associated (within 305 mm (one foot)) or attache d active 

duplex 120 Volts Alternating Current (VAC) outlet ( using a quad 

receptacle box for the TCO and a separate duplex re ceptacle box 

for the AC outlet) and as shown on the drawings (Th e only 

exception to this general one outlet per wall rule are 

specifically identified “special” locations (e.g., surgical 

suites, radiology, MRI rooms, labs, patient rooms, warehouse, 

loading docks, storage rooms, etc.) where usually o nly two active 

TCOs are designated and as shown on the drawings). 

1) The Contractor shall provide the TCOs that consi st of two 

telephone multipin and two data multipin jacks each  meeting 

Category 6 Level of service. The telephone multipin  jack shall 

be interfaced and connected to the System via a ter minal punch 

block in each associated TC. 

2) The telephone system Contractor shall connect ea ch data 

multipin jack to a separate data system approved te rminating 

patch panel device in each associated TC. The telep hone system 

Contractor is not to install active data distributi on 

equipment to the System or cross connect the data s ystems. 
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3) The construction of distribution TCOs is found i n 

Specification Section 27 15 00, COMMUNICATIONS HORI ZONTAL 

CABLING. 

4) The appropriate distribution cable termination m ethods are 

found in Specification Section 27 15 00, COMMUNICAT IONS 

HORIZONTAL CABLING. 

5) The appropriate distribution TC construction is found in 

Specification Section 27 15 00, COMMUNICATIONS HORI ZONTAL 

CABLING. 

j. Be able to accomplish adjacent channel operation  of the existing 

telephone system’s local, long distance, and FTS te lephone 

signals. The System equipment shall be installed an d interfaced 

according to the OEM's schematic diagram for adjace nt telephone 

channel operation. The System shall be provided wit h testing 

capability in each equipment rack and test ports th at provides 

access for each telephone channel without the need to disconnect 

distribution cables or equipment. Each telephone ch annel shall be 

processed as a single channel. A means of monitorin g the complete 

system along with appropriate printout and computer  disk 

archiving of each processed and distributed channel . 

k. The System shall be designed to minimize cross t alk, background 

processor noise, inter-modulation, and other signal  interference. 

The equipment shall be installed and interfaced acc ording to the 

OEM schematic diagram for adjacent audio channel op eration. Each 

audio input channel shall be processed as a single separate 

channel and combined into one output channel. Addit ionally , if 

not provided in the existing telephone system or wi ll be 

deactivated by the System installation ,  an audio, and visual 

monitoring panel shall be provided in the telephone  switch room 

to test each converted audio input and distribution  channel 

transmitted and received signal functions as descri bed herein. 

The System shall continuously electronically or ele ctrically 

supervise the EPBX’s Alternating Current (AC) power  input, stand 

by batteries and charger, and internal Direct Curre nt (DC) power 

supply primary Voltages and/or Currents; each remot e control 

unit, audio interface unit, from the telephone swit ch room.  A 

trouble panel shall be provided in the telephone sw itch room and 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

VOICE COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT - EXTENSION 
27 31 31 - 11 

at the telephone operator room, Security Service Co ntrol Console 

to check the supervisory signals, signal level, aud io sound and 

visual level, and alert personnel to problems as de scribed 

herein. 

2. Refer to Section 1.5 for initial voice sizing re quirements. 

3. The System shall be capable of interfacing with the existing or 

future planned EPBX. 

4. A system design where “looping” the distribution  cables from room to 

room shall not be permitted. See Specification Sect ion 27 15 00, 

COMMUNICATIONS HORIZONTAL CABLING, for cable distri bution TC and TCO 

requirements. 

5. Point of Telephone System Interface: 

a. The telephone signals shall be acquired at the e xisting telephone 

EPBX equipment cabinet or as designated in the tele phone switch 

room TC. The Contractor is not responsible for the condition of 

the telephone signals of the existing telephone sys tem. If the 

telephone signals at the interface point do not mee t the minimum 

signal level and quality as stated herein, the Cont ractor shall 

notify the COR, in writing, detailing the nature of  the 

deficiencies, and the expected effect on the teleph one signals in 

the new extension system. The COR will coordinate w ith IRM so the 

necessary repairs for the identified deficiencies c an be 

accomplished. 

B. General: 

1. All equipment to be supplied under this specific ation shall be new 

and the current model of a standard product of an O EM of record. An 

OEM of record shall be defined as a company whose m ain occupation is 

the manufacture for sale of the items of equipment supplied and 

which: 

a. Maintains a factory production line for the item  submitted. 

b. Maintains a stock of replacement parts for the i tem submitted. 

c. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted. 

d. Has published and distributed descriptive litera ture and 

equipment specifications on the items of equipment submitted at 

least one year prior to the Invitation for Bid. 
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2. Specifications of equipment as set forth in this  document are 

minimum requirements, unless otherwise stated, and shall not be 

construed as limiting the overall quality, quantity , or performance 

characteristics of items furnished in the System. W hen the 

Contractor furnishes an item for which there is a s pecification 

contained herein, the item shall meet or exceed the  specification 

for that item of equipment. 

3. The Contractor shall produce verification, in wr iting to the COR at 

time of installation, that the type of wire/cable a ctually being 

provided is recommended and approved by the OEM and  will provide a 

total system free of undesirable effects. The Contr actor is 

responsible for providing the correct protection ca ble duct and/or 

conduit and wiring even though the actual installat ion may be by 

another subcontractor. 

4. The Telephone Contractor is responsible for inte rfacing the 

telephone and PA systems with the System. The Contr actor shall 

continually employ interfacing methods that are app roved by the OEM 

and VA. At a minimum, an acceptable interfacing met hod, requires not 

only a physical and mechanical connection; but, inc ludes matching of 

signal, voltage, and processing levels, with regard  to signal 

quality and impedance. Each interface point must ad here to all 

standards described herein for full separation of t he Critical Care, 

Life Safety, and Emergency systems. 

5. The telephone equipment and PA interface equipme nt shall be the 

interface points for connection of the PA interface  cabling from the 

telephone switch via the System telephone interface  unit. The 

telephone interface unit and PA interface unit shal l be provided by 

the Telephone Contractor.  

6. Active electronic component equipment shall cons ist of solid state 

components, be rated for continuous duty service, c omply with the 

FCC standards for telephone equipment, systems, and  service. 

7. All passive distribution equipment shall meet or  exceed -80 dB 

radiation shielding specifications. 

8. All interconnecting twisted pair, fiber optic ca bles shall be 

terminated on equipment terminal boards, punch bloc ks, breakout 

boxes, splice blocks, and unused equipment ports/ta ps shall be 

terminated according to the OEM’s instructions for telephone cable 
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systems without adapters. The Contractor shall not leave unused or 

spare twisted pair wire, fiber optic cable untermin ated, 

unconnected, loose or unsecured. 

9. The System shall utilize microprocessor componen ts for all signaling 

and programming circuits and functions. Program mem ory shall be non-

volatile or protected from erasure from power outag es for a minimum 

of two hours. 

10. The System shall provide the continuous electri cal supervision of 

each telephone switch cabinet mounted equipment, in terconnecting 

cabling, distribution cable plant, and back up batt ery and charger 

to determine change of status and to assist in trou ble shooting 

System faults. 

11. All distribution Voltages, except for the prima ry AC power to the 

power supply circuits, shall not exceed 30V AC Root  Mean Squared 

(RMS) or 42V direct current (DC). 

12. Color code all distribution wiring to conform t o the Telephone 

Industry standard, ANSI/EIA/TIA, and this document,  whichever is the 

more stringent. At a minimum, all equipment, cable duct and/or 

conduit, enclosures, wiring, terminals, and cables shall be clearly 

and permanently labeled according to and using the provided record 

wiring diagrams, to facilitate installation and mai ntenance. 

Reference Specification Section 27 10 00, STRUCTURE D CABLING and 

Section 27 15 00, COMMUNICATIONS HORIZONTAL CABLING . 

13. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC Power Distribut ion System as 

shown on the Drawings or if not shown on the drawin gs consult with 

the COR regarding a suitable circuit location, prio r to bidding. 

14. Verify existing UPS system will support the ext ensions additional 

load. If adequate capacity is not present, provide the additional 

equipment required to support the normal operation and functions of 

the System including the extension (as if there was  no AC power 

failure) in the event of an AC power failure for a minimum of four 

hours. 

15. All equipment shall function and operate normal ly from the furnished 

power source, and also, during input power fluctuat ions or loss of 

power for a minimum of four hours. 
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16. Plug-in connectors shall be provided to connect  all equipment, with 

the exception of interface points. Baseband cable s ystems shall 

utilize barrier terminal screw type connectors, at a minimum.  Crimp 

type connectors installed with a ratchet type insta llation tool are 

and acceptable alternate as long as the cable dress , pairs, 

shielding, grounding, connections and labeling are provided the same 

as the barrier terminal strip connectors. Tape of a ny type, wire 

nuts, or solder type connections are unacceptable a nd will not be 

approved. 

17. All equipment faceplates utilized in the System  shall be stainless 

steel, anodized aluminum, or UL approved cycolac pl astic that 

matches the equipment item where it is installed. A ll faceplates 

shall be constructed of the same material throughou t the Facility. 

18. Noise filters and surge protectors shall be pro vided for each 

equipment interface cabinet, switch equipment cabin et, control 

console, local, and remote active equipment locatio ns to ensure 

protection from input primary AC power surges and n oise glitches are 

not induced into low voltage circuits. 

C. Equipment Functional Characteristics: 

 

FUNCTIONS CHARACTERISTICS 

Input Voltage 105 to 130 VAC 

Power Line Frequency 60 Hz ±2.0 Hz 

Operating Temperature O to 50 degrees ( °) Centigrade (C) 

Humidity 80 percent (%) minimum rating 

 

2.2 EQUIPMENT SPECIFICATIONS 

A. Customer Service Unit (CSU) Equipment: 

1. The CSU shall be fully self contained, electroni c, digital in 

operation, fully compatible with the existing telep hone equipment, 

EPBX, and perform, as a minimum, the following func tions: 

a. Intra-Facility: station-to-station four digit di rect dialing, 

including those telephone instruments equipped with  the DID 

features. 

b. Direct-output-dial (DOD): from any unrestricted telephone 

instrument to any CO trunk or FTS access lines by d ialing a pre-
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designated access code. Also, DOD from any station to tie-lines 

by dialing a pre-designated access code. 

c. Incoming calls from FTS: access lines and tie-li nes shall have 

the ability to direct dial all stations without att endant 

assistance. 

d. Restricted telephone instruments: shall have acc ess to outside 

lines through the operators’ console. 

e. Unrestricted telephone instruments: shall have a ccess to all 

features, functions, CO trunks, FTS access lines, t ie-lines, toll 

free 800 numbers, and long distance directory assis tance. 

f. Class-of-service (COS): restrictions provided by  the existing 

telephone system shall be provided.  hese restricti ons are to be 

applied individually or in combination as dictated by individual 

telephone number service requirements. Technical su bmittals shall 

describe the number and type of COS restrictions av ailable. 

g. Provide all station users with the feature packa ge provided by 

the existing telephone system or at a minimum, thos e listed 

below. The ability to restrict any of these feature s on a station 

by station basis shall be provided: 

1) Line Hunt Capability 

2) Consultation Hold 

3) Shall Transfer 

4) Call Pick-Up 

5) Call Forwarding 

6) Call Queuing 

7) Call back/Ring back 

8) Music on Hold 

9) Conferencing 

10) Automatic Number Identification 

11) Station to Station Call Waiting 

12) Station and System Speed Dialing 

13) Call Park 

14) Universal Night Answer Service 

15) Line Load Control 

16) Dual Common Controls 

17) Line Lock Out 

18) Supervisory Signaling and Ringing 
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h. Fusing: 

1) The CSU shall be equipped with fuses to protect the total 

telephone system and individual segments of the CSU  so that a 

problem in one segment may be isolated without dama ging the 

total CSU. 

2) Fuses shall be of the alarm indicating type and their rating 

designated by numerical or color code on fuse panel s that are 

easily visible. 

i. Equipment Power Supply: 

1) The CSU shall be equipped with a complete on-lin e power 

supply. The System shall consist of AC surge protec tion, dual 

load-sharing rectifiers/chargers, batteries, and in verter. 

2) The power supply shall have a capacity sufficien t to support 

the CSU including it’s projected maximum growth and  as 

required in this specification for interfaced equip ment. 

3) The UPS w/Battery Back-up or the reserve battery  power supply 

shall have sufficient capacity to supply the CSU fo r four (4) 

hours including projected maximum growth and interf aced 

equipment. The battery power supply shall consist o f not less 

than 24 sealed (dry cells are not acceptable), main tenance-

free cells. 

4) The system shall be capable of adjustable voltag e for float or 

equalizing batteries. A full redundant system (not including 

batteries and inverter) shall be provided. Each rec tifier or 

charger shall have the capacity to support the comb ined load 

requirements of the existing EPBX as configured inc luding 

maximum growth and interfaced equipment. 

5) The Contractor shall coordinate with the local F acility 

Telephone Contractor, coordinated through the COR, to 

determine CO trunk, FTS access line, and other requ ired 

interface unit power requirements and provide power  to the GFE 

telephone company or Facility furnished and install ed 

interface units so they will continue to function i n event of 

a commercial AC power failure. 

j. Alarms and Trouble Indicators: 

1) The Contractor shall provide visual and audible alarms, 

equipped with cut-off switches, indicating AC power  failure, 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

VOICE COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT - EXTENSION 
27 31 31 - 17 

rectifier failure, major and minor alarms, and 

temperature/humidity alarms. The Contractor shall b e 

responsible for providing the required sensors for 

environmental alarms. These alarms shall be remoted  to the 

existing telephone system and one other location to  be as 

specified herein. These alarms shall be separate an d in 

addition to the major and minor alarm functions. 

2) The alarm panel(s) shall contain small red indic ator lamps for 

each alarm with cut-off switches or one switch for all alarms 

and a distinctive audible alarm(s) that can be hear d over the 

ambient noise in its respective location. If one cu toff switch 

is provided for all audible alarms, it shall restor e the 

alarms to the ready status condition for the audibl e 

registration of additional alarms. 

a) The technical submittal shall describe any other  CSU alarms 

that are remoted. 

b) The technical submittal shall describe CSU 

alarms/indicators of malfunction(s) that are locate d on the 

equipment. 

k. The CSU shall provide four-digit intra-station d ialing. 

1) Due to the varied trunk group requirements and p ossible future 

trunk group requirements, e.g. audio paging, altern ate access 

codes may be proposed. Grouping of like type trunk 

group/features, e.g. 5-2 radio paging, 5-3 audio pa ging is 

acceptable. 

2) The CSU shall provide emergency numbers accessib le by all 

station users. The numbers shall appear on the cons ole or a 

multi-line instrument and at least one other design ated 

location. There shall be a distinctive audible and visual 

signal associated with the emergency number to ensu re 

immediate response to calls. The console or multi-l ine 

instrument shall have the capability of priority an swering the 

emergency number and extending the call as the situ ation 

dictates. A modified trunk circuit may be used for this 

purpose. 
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l. The CSU equipment shall have such sensitivity as  required to 

provide satisfactory service up to 3,000 feet for a ll voice 

locations. 

m. The Contractor shall provide a complete set of E PBX electronic 

modules and/or cards to be used as on-hand operatio nal emergency 

spare equipment. One each of T-1, DS-**, interface cards etc. is 

the minimum required or a compliment as directed by  the OEM. 

Additionally, the Contractor shall confer with the COR to 

determine other spare items that may be required to  equip the 

system with a fully emergency repair capability com pletely 

adhering to the System Guaranty Requirements as des cribed herein . 

2. The installed CSU shall be as a minimum, compati ble with the 

existing EBPX or equipped with the following featur es at a minimum: 

a. AC to DC power supplies. 

b. Emergency battery power supply. 

c. DC to AC inverter power supply (shall be connect ed to the CSU 

emergency battery power supply). 

d. Dual common controls. 

e. Redundant signaling supply units, or equivalent.  

f. Cable distribution frame. 

g. Cable distribution system. 

h. Programmable Emergency Telephone Number(s). 

i. An on-site automatic program loading device (tap e drives are not 

acceptable) to reload system memory in case of powe r or system 

failure (shall be connected to the CSU emergency ba ttery power 

supply). 

j. An on-site maintenance administration terminal ( MAT) with 

CRT/keyboard and printer (shall be connected to the  CSU emergency 

battery power supply). 

k. An automatic central office trunk connection to pre-determined 

stations for emergency trunk by-pass/cut-through se rvice. 

Immediately upon failure of the GFE EPBX, these sta tions shall 

have the ability to process calls. If required, eac h of these 

stations shall be equipped with automatic ground st art for 

outgoing calls. Single line instruments, if require d, shall be 

provided by the contractor. 

3. Voice Mail: 
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a. The system shall allow a predetermined number of  users to send 

complete and confidential messages in the users own  voice and 

receive complete and confidential messages in the s ender’s own 

voice. The system shall provide 24 hours per day, 7  days per week 

access. The system shall be integrated into the ope ration of the 

existing telephone system and be compatible with th e local 

telephone company central office. 

b. The system shall provide capacity for the follow ing number of 

ports: 

 

 Equipped 

Capacity 

Wired 

Capacity 

Automated Attendant  12 20 

Voice Mail 12 20 

 

c. The voice mail system shall initially provide fo r 500 mailboxes 

and 40 hours of storage with growth to 60 hours of storage. 

d. Voice Mail Features. The system shall have the f ollowing 

features: 

1) Access to the system and its features from any i nstrument 

anywhere that provides DTMF signaling. 

2) The ability of those leaving a message to review  the message 

and/or edit the message that is being placed in the  mailbox. 

3) Privacy/Security through the use of a "password" . 

4) The ability to send messages to users on the voi ce mail system 

in the following manner: 

a) To any user on the same voice mail system. 

b) To more than one user on the same voice mail sys tem - an ad 

hoc distribution list determined by the sender at t he time 

of message transmission. 

c) To a predetermined distribution list. 

d) Broadcast to all users on the same voice mail sy stem. 

5) Verification, with Receipt: The ability of a use r to request 

and receive verification of when a message is actua lly played 

through the use of a touch-tone command. The system  shall 

indicate the time and date of when a message is pla yed and 

place that information in the sender's mailbox. 
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6) Envelope Information: The ability of a user to r equest and 

receive time and date information of when specific messages 

were left in the user's mailbox. 

7) Connection to the voice mail system shall be thr ough an 

extension number of the existing telephone system E PBX or a 

seven/ten digit telephone number from the LEC. 

8) Message "PROMPTS" shall be provided for every tr ansaction. 

Messages shall be provided for "GREETINGS" and "INS TRUCTIONS 

FOR RECORDING OR EDITING A MESSAGE". 

9) A message waiting tone, lamp, and/or display sha ll notify the 

user that messages are in the user's mailbox. 

10) A message shall notify the user, upon accessing  the system, of 

how many messages are in the user mailbox. 

11) The user, upon accessing the system, shall have  the following 

response alternatives: 

a) Respond or send a reply to another user on the s ame voice 

mail system. 

b) Route the message to another user on the same vo ice mail 

system. 

c) Delete the message. 

d) Save the message. 

12) A "Default Path" shall be provided to allow tho se callers who 

do not have touch-tone capability or who need to ta lk to 

someone to be routed to an operator or some other 

predetermined answering position. 

13) The system shall the ability to fast forward or  rewind-

recorded messages while being reviewed by the user.  

14) The system shall present messages to the user o n a "FIFO" 

basis. 

15) User Administration: The system shall provide, as a minimum, 

management information and statistics in the follow ing 

categories: 

16) Port Usage: Traffic statistics on each of the d ifferent access 

paths into the system. 

17) Usage of Storage Capacity - Remaining storage c apacity at any 

one time and during peak periods. 
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18) Mailbox Usage: Connect time and number of new o r saved 

messages. 

19) The user administration terminal shall allow fo r "Class of 

Service Controls" in the following areas and for th e following 

parameters: 

a) Initial Authorization: 

(1) Ability to enable a mailbox. 

(2) Record the "OWNER'S" name. 

(3) Set initial PASS NUMBER. 

b) Usage Control: 

(1) Length of personal greeting. 

(2) Length of messages received. 

(3) Number of messages. 

(4) Message retention time. 

c) Feature Authorizations - Allowed or Not: 

(1) Group List Creation. 

(2) Group List Usage. 

(3) Broadcast Messages. 

B. Voice Traffic Management System (TMS): 

1. A complete and self-contained on-site TMS shall be provided that is 

fully compatible with and compliments the existing telephone system. 

2. As a minimum, the following functions shall be p rovided: 

a. A 300 characters per second (CPS) letter quality  printer, shall 

be provided. The CSU and/or the maintenance adminis tration 

terminal may generate some of the reports. 

b. The TMS shall be connected to the CSU emergency battery power 

supply. 

c. All screen menus shall be standard with access t o each category 

of reports to be provided. 

d. Traffic Accounting and Management Call Detail Re cording (CDR) 

Package shall be provided for all voice circuits. T he TMS shall: 

1) Include all necessary hardware, software, and in terconnections 

to the CSU. 

2) Contain a database that shall be stored on non-v olatile media. 

Tape drives are not acceptable. 

3) Contain line numbers, physical locations of equi pment by 

building and room number, the department to which a  line is 
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assigned, the name of the person(s) assigned to a p articular 

number, the type of equipment, and any comments reg arding CSU 

features. 

4) Support additional I/O ports for video monitors or other 

terminals, which will allow a passive display of th e data 

base(s) by, authorized medical center personnel oth er than 

those individuals responsible for data input and co nducting 

studies. 

5) Exhibit a method of security that shall be provi ded by User ID 

and password to protect the data base(s). 

6) Perform separate voice line reports, on demand a nd 

predetermined schedule, for automatic printing. As a minimum, 

the following reports are required: 

a) Originating trunk traffic by trunk group express ed in CCS. 

b) Terminating trunk traffic by trunk group express ed in CCS. 

c) All trunk busy, by trunk group, expressed as blo cked call 

count. 

d) All equipment busy, i.e., no dial tone and failu re to 

complete cross office call because of all equipment  busy, 

expressed in blocked call count. 

e) List of all equipment alarms, error tables, trou ble logs, 

history files, V & H coordinates etc. 

7) Perform the following console measurements for e ach console: 

a) Incoming calls. 

b) Calls answered. 

8) Contain remote video monitors that shall be prov ided in the 

immediate vicinity of the telephone operators for u se as an 

on-line directory lookup system of Facility personn el. The 

Contractor provided monitors shall be compatible wi th the 

proposed TMS hardware and software. 

9) Produce reports that shall be in English notatio n and will not 

require interpretation of abbreviations or codes by  the user. 

10) Contain sufficient storage on disk shall be pro vided to 

prevent a purge of stored data. Call record and fac ility usage 

data shall be maintained in the database for a mini mum of 30 

days. Storage must be capable of accommodating a mi nimum of 

5,000 calls per day. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

VOICE COMMUNICATIONS SWITCHING AND ROUTING EQUIPMENT - EXTENSION 
27 31 31 - 23 

e. Samples of all reports generated by the TMS are to be submitted 

with the technical submittal for evaluation of form ats and 

compliance with information field content. 

f. Detailed description of the method to be used to  measure traffic 

data shall be included in the technical submittal. 

g. Normal system traffic data shall be furnished to  the appropriate 

Facility staff within seven days of a Facility requ est. A 

complete and comprehensive traffic study, to includ e the required 

traffic data with the Contractor's comments and rec ommendations, 

will be prepared and submitted to the appropriate F acility staff 

quarterly. These studies shall be provided at no ad ditional cost 

to the VA. 

h. Automatic directory service shall generate a tel ephone directory 

that includes, name, title, organization, location,  extension, 

and class-of-service. The contractor shall be respo nsible for 

loading and maintaining the directory. 

i. A Cable plant management function shall be provi ded with the 

following requirements, at a minimum: 

1) A list of off-premise cable by circuit number, n umbers of 

pairs for each circuit, and circuit definition. 

2) Provide a complete cable plant distribution reco rd to identify 

the location (cable pair) on the MDF, the riser, th e size 

cable, cable pair in-use (main cable feeder and sta tion 

cable), building and room number of the termination , and the 

type equipment terminated. 

3) Automatically provide when the service order is entered, the 

cable number and pair assignments. 

j. Equipment inventory list shall be provided conta ining the 

following minimum requirements: 

1) CSU cabinets, cards (active and spares), batteri es, current 

and surge protectors, rectifiers, all peripheral eq uipment, 

i.e. radio page, audio page, etc. 

2) Quantity of single and multi-line telephones, sp eakerphones, 

dial intercom units, speakers, gongs, loud horns, b ells, 

chimes, recorders, etc. 
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3) A list of equipment as being used or spare; orde red or 

received; installed date, warranty date, cost, loca tion, 

serial number, etc. 

C. Equipment Cabinet with Internal Mounting Rack: 

1. The equipment cabinet shall be lockable, heavy g auge steel with 

baked on paint finish. It shall be floor or wall mo unted with knock-

out holes for cable entrance and conduit connection , provided with 

ventilation ports and quiet fan with non disposable  air filter for 

equipment cooling. Two keys shall be provided for e ach lock to the 

COR when the System is accepted. 

2. A minimum of one cabinet shall be provided with blank rack space, 

for additional equipment. Blank panels shall be ins talled to cover 

any open or unused rack space. Two 120 VAC power st rips connected to 

surge protectors, cooling fan with non-disposable a ir filter, and 

conduit or cable duct interface to adjacent cabinet (s) shall be a 

part of this cabinet. 

3. Blank panels shall be color matched to the cabin et, 3.175 mm (1/8”) 

aluminum with vertical dimensions in increments of 44 mm (1.75”) 

with mounting holes spaced to correspond to Electro nic Industry 

Association (EIA) 480 mm (19”) dimensions. Single s tandard size 

blank panels shall be used to fill unused panel or rack spaces in 

lieu of numerous 44 mm (1.75”) types. One blank 44 mm (1.75”) high 

blank panel shall be installed between each item of  equipment. 

4. AC Power Outlet Strip(s): 

a. A strip shall be provided with an outlet for eac h item of 

equipment and a minimum of four spare AC power outl ets. Each 

strip shall be mounted inside and at the rear of ea ch equipment 

cabinet. It shall contain “U” ground AC outlets for  distributing 

AC power to the installed electronic equipment. The  strip shall 

be self-contained in a metal enclosure with a maxim um of 1.8 M 

(6-foot) connecting wire with three-prong plug. 

b. Technical Characteristics: 

 

Power capacity 20 Ampere (AMP), 120 VAC continuous duty 

Wire gauge Three conductor, #12 AWG copper 
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5. Cabinet AC Power Line Surge Protector and Filter : 

a. Each cabinet containing active electronic equipm ent shall be 

equipped with a AC Surge Protector and Filter. The Protector and 

Filter shall be housed in one single enclosure. The  Protector and 

Filter shall provide instantaneous regulation of th e AC input 

voltage and isolate and filter any noise present on  the AC input 

line. It shall be cabinet mounted and the cabinet A C power strip 

(two strips maximum) may be connected to it. 

b. Technical Characteristics: 

 

Input Voltage range 120 VAC + 15% 

Power capacity 20 AMP, 120 VAC 

Voltage output regulation +3.0% 

Circuit breaker 15 AMP, may be self contain 

Noise filtering Greater than 45 dB 

AC outlets Four duplex grounded types, 
minimum 

Response time 5 Nano Seconds 

Surge suppression 10,000 AMPS 

Noise suppression  

Common -40 dB 

Differential -45 dB 

 

6. Main AC Input Line: 

a. The CSU shall be equipped with AC voltage and cu rrent surge 

protectors to prevent damage to the CSU and rectifi ers from power 

line induced voltage spikes, surges, lightning, etc . 

b. Specific requirements for current and surge prot ection shall 

include: 

1) Five nanosecond (ns) response time to the transi ent. 

2) Voltage protection threshold, line to neutral, s tarts at no 

more than 220 volts peak. The transient voltage sha ll not 

exceed 300 volts peak. Vendor shall furnish documen tation on 

peak clamping voltage as a function of transient AM P. 

3) Peak power dissipation is 35 joules per phase (m inimum), as 

measured for l millisecond at sub branch panels, l0 0 joules 

per phase at branch panels and 300 joules per phase  at service 
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entrance panels. Vendor shall furnish an explanatio n of how 

the ratings were measured or empirically derived. 

4) Surge protector must not short circuit the AC po wer line at 

any time: 

a) The primary surge protection components must be silicon 

semiconductors. Secondary stages, if used, may incl ude 

other types of devices. 

b) Surge protectors shall incorporate a visual devi ce which 

indicates whether the surge suppression component(s ) is 

(are) functioning. 

c) Surge protection devices shall be UL listed. 

d) Voltage and current surge protectors shall be pr ovided on 

all ancillary equipment provided by the Contractor,  not 

powered from the CSU primary power supply and emerg ency 

battery, e.g., electronic telephones, service units , custom 

telephones, speaker phones, modems, data terminal 

interface, etc. 

e) Power dissipation 12,000 Watts (W) for l millise cond (l2 

Joules). 

f) Voltage protection threshold starts at not more than 110 

VAC. 

g) Surge protectors must not short-circuit the A/C line at any 

time. 

h) Surge protectors shall be wholly self contained,  plug in 

type for 110/120 VAC, 15 AMP, duplex receptacle. 

 

D. Distribution or System Interface Cabinet: 

1. The cabinet shall be constructed of heavy 16 gau ge cold rolled 

steel, have top and side panels and hinged front an d rear (front 

door only if wall mounted) doors. It shall have bak ed-on iron 

phosphate primer and baked enamel paint finish in a  color to be 

selected by the using COR, contain integral and adj ustable 

predrilled rack mounting rails or frame that allows  front panel 

equipment mounting and access. When all equipment, doors and panels 

are installed, snap-in-place chrome trim strip cove rs are required 

to be installed that will cover all front panel scr ew fasteners. It 

shall be equipped in the same manner as the equipme nt cabinet. 
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2. Technical Characteristics: 

 

Overall height 2180 mm (85 7/8"), maximum 

Overall depth 650 mm (25 1/2"), maximum 

Overall width 535 mm (21 1/16"), maximum 

Equipment vertical 1960 mm (77 1/8”), maximum 

mounting space  

Front panel horizontal 484 mm (19 1/16”), maximum, 

width   

 

E. Stand Alone Equipment (Or Sometimes Called Radio  Relay) Rack: 

1. The rack shall be constructed of heavy 16 gauge cold rolled steel 

and have fully adjustable equipment front mounting rails that allows 

front panel equipment mounting and access. It shall  have baked-on 

iron phosphate primer and baked enamel paint finish  in a color to be 

selected by the using COR. It shall be floor or wal l mounted or 

mounted on casters as directed by the COR. 

2. Technical Characteristics: 

 

Overall Height 2180 mm (85 7/8"), maximum 

Overall Depth 650 mm (25 1/2"), maximum 

Overall Width 535 mm (21 1/16"), maximum 

Front Panel Opening 480 mm (19"), EIA horizontal 
width 

Hole Spacing per EIA  

 

F. Cross-Connection System (CCS) Equipment Breakout , Termination Connector 

(or Bulkhead), and Patch Panels: 

1. The connector panel(s) shall be made of flat smo oth 3.175 mm (1/8 

inch) thick solid aluminum, custom designed, fitted  and installed in 

the cabinet. Bulkhead equipment connectors shall be  mounted on the 

panel to enable all cabinet equipment’s signal, con trol, and coaxial 

cables to be connected through the panel. Each pane l shall be color 

matched to the cabinet installed. 

a. Voice (or Telephone): 

1) The CSS for voice or telephone service shall be Industry 

Standard 110 type punch blocks. This represents the  minimum 
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requirement for voice or telephone, and control wir ing in lieu 

of patch panels,  each being certified for category six 

service. IDC punch blocks (with internal RJ45 jacks ) are 

acceptable for use in all CCS and shall be specific ally 

designed for category six telecommunications servic e and the 

size and type of UTP cable used as described herein . As a 

minimum, punch block strips shall be secured to an OEM 

designed physical anchoring unit located on a wall in the MTC, 

IMTC, and TC. However, console, cabinet, rail, pane l, etc. 

mounting is allowed at the OEM’s recommendation and  as 

approved by the COR. Punch blocks shall not be used  for Class 

II or 120 VAC power wiring. 

2) Technical Characteristics: 

 

Number of horizontal rows 100, minimum 

Number of terminals per 
row 

4, minimum 

Terminal protector required for each used or 
unused terminal 

INSULATION SPLICING required between each row of 
terminals 

 

b. Fiberoptic: 

1) Product reference of a Government Approved (US S tate 

Department) type is Telewire, PUP-17 with prepunche d chassis 

mounting holes arranged in two horizontal rows. Thi s panel may 

be used for fiber optic, audio, control cable, and Class II 

Low Voltage Wiring installations when provided with  the proper 

connectors. This panel is not allowed to be used fo r 120 VAC 

power connections. 

2) Technical Characteristics: 

 

Size: 

Height Two RUs, 89 mm (3.5”) minimum 

Width 484 mm (19 1/16”), EIA minimum 

Number of connections 12 pairs, minimum 

Connectors: 

Audio Service Use RCA 6.35 mm (1/4") Phono, XL or 
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Barrier Strips, surface mounted with 
spade lugs (punch block or wire wrap 
type strips are acceptable alternates 
for barrier strips as long as system 
design is maintained) 

Control Signal 
Service 

Barrier strips surface mounted with 
spade lugs (punch block or wire wrap 
type strips are acceptable alternates 
for barrier strips as long as system 
design is maintained) 

Low voltage power 
(class II) 

Barrier strips with spade lugs and 
clear full length plastic cover, 
surfaced mounted 

FIBER OPTIC “ST” STAINLESS STEEL, FEMALE 

 

c. Mounting Strips and Blocks: 

1) Barrier Strips: 

a) Barrier strips are approved for AC power, data, voice, and 

control cable or wires. Barrier strips shall accomm odate 

the size and type of audio spade (or fork type) lug s used 

with insulating and separating strips between the t erminals 

for securing separate wires in a neat and orderly f ashion. 

Each cable or wire end shall be provided with an au dio 

spade lug, which is connected to an individual scre w 

terminal on the barrier strip. The barrier strips s hall be 

surface secured to a console, cabinet, rail, panel,  etc. 

120 VAC power wires shall not be connected to signa l 

barrier strips. 

b) Technical Characteristics: 

 

Terminal size 6-32, minimum 

Terminal Count Any combination 

Wire size 20 AWG, minimum 

Voltage handling 100 V, minimum 

Protective connector 
cover 

Required for Class II and 120 
VAC power connections 

 

2) Solderless Connectors: The connectors (or fork c onnectors) 

shall be crimp-on insulated lug to fit a 6-32 minim um screw 

terminal. The fork connector shall be installed usi ng a 

standard lug-crimping tool. 
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3) Punch Blocks: Industry Standard 110 type punch b locks are 

approved for data, voice, and control wiring at a m inimum. 

Punch blocks shall be specifically designed for the  size and 

type of wire used. Punch block strips shall be secu red to a 

console, cabinet, rail, panel, etc. Punch blocks sh all not be 

used for Class II or 120 VAC power wiring . 

4) Wire Wrap Strips: Wire wrap strips (minimum of 1 .65 mm 

(0.065") wire wrap) are approved for voice and cont rol wiring 

and shall meet Industry Standards. Wire wrap strips  shall be 

secured to a cabinet, rail, panel, etc.  Wire wrap strips shall 

not be used for Class II or 120VAC power wiring. 

G. Wire Management System and Equipment: 

1. Wire Management System: The system(s) shall be p rovided as the 

management center of the respective cable system, C CS, and TC it is 

incorporated. It shall perform as a platform to hou se peripheral 

equipment in a standard relay rack or equipment cab inet. It shall be 

arrange in a manner as to provide convenient access  to all install 

management and other equipment. All cables and conn ections shall be 

at the rear of each system interface to IDC and/or patch panels, 

punch blocks, wire wrap strips, and/or barrier stri p. 

2. Wire Management Equipment: The wire management e quipment shall be 

the focal point of each wire management system. It shall provide an 

orderly interface between outside and inside wires and cables (where 

used), distribution and interface wires and cables,  interconnection 

wires and cables and associated equipment, jumper c ables, and 

provide a uniform connection media for all system f ire retardant 

wires and cables and other subsystems. It shall be fully compatible 

and interface to each cable tray, duct, wireway, or  conduit used in 

the system. All interconnection or distribution wir es and cables 

shall enter the system at the top (or from a wirewa y in the floor) 

via a overhead protection system and be uniformly r outed down either 

side (or both at the same time) of the frame in sid e protection 

system then laterally via a anchoring or routing sh elf for 

termination on the rear of each respective terminat ing assembly. 

Each system shall be custom configured to meet the system design and 

user needs. 

H. Telephone Instruments: 
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1. Telephone instruments (or station equipment) tha t are initially 

installed shall be configured as indicated herein. Final location of 

some station equipment shall be coordinated with de signated VA 

official prior to installation. 

2. All telephone instruments shall be equipped with  the inductive 

capability to radiate a magnetic field required to activate the 

hearing aid telecoil and to provide personnel, who use hearing aids, 

access to all telephones within the Facility. 

3. Station equipment shall consist of standard sing le line instruments, 

patient bedside instruments, and multi-line digital  electronic 

telephone instruments with digital display, of the latest state-of-

the-art design. 

4. All telephone instruments except patient bedside  phones, shall be 

equipped with a flash button (or equivalent feature  button) with 

pre-determined timing feature to initiate consultat ion hold and 

other features normally initiated by operation of t he hook-switch. 

Flash button shall be distinct from the hook-switch . 

5. All telephone instruments, except patient bedsid e phones, shall be 

equipped with a laminated faceplate listing the mos t common user 

features and their appropriate access codes. The fa ceplates may be 

an integral part of the instrument housing or may b e an adhesive 

backed decal that shall be applied over the tone pa d area of the 

housing at the time of telephone set installation. 

6. Station instruments shall be feature compatible and have 

transmission characteristics which are compatible w ith the proposed 

system. 

7. Telephone instrument signaling shall be by means  of standard 

adjustable, buzzers, chimes, or electronic tone, un less otherwise 

specified: 

a. Single Line: 

1) Single line instruments may be electronic or 250 0-type analog 

phones. 

2) Single line instruments used must be capable of supporting 

bridged cabling to allow a single phone number on m ultiple 

instruments without using multiple switch ports.  

3) Single line instruments must be capable of suppo rting 

auxiliary equipment, such as amplified handsets; ex ternal 
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chimes, light, or bells; and other similar equipmen t without 

using multiple switch ports.  

b. Multi-Line, Digital and Electronic: 

1) The instruments shall be equipped with a digital  read-out 

display and shall have no less than 14 programmable  (lines or 

features) buttons. 

2) The instruments shall employ only one adjustable  ringer, bell, 

buzzer, chime or electronic tone to announce calls.  The 

signaling device shall detect an incoming call to t he multi-

button instrument and provide an audible signal onl y on 

designated lines. 

3) Each instrument shall be equipped with lights to  identify the 

called line and remain illuminated for the duration  of the 

call. 

4) Telephone intercom systems shall normally be ass ociated with 

these instruments. 

5) The equipment associated with intercom systems m ay require 

special features such as built in microphone and sp eaker. 

Telephone Intercom Systems shall be required to pro vide 

secretaries with a means of announcing calls to off ices with 

extensions or pickups on the system. The provision of intercom 

systems shall be identified during the data base su rvey 

required as described herein. Any required intercom  systems 

shall be provided and installed by the contractor. 

6) This equipment must be capable of supporting aux iliary 

equipment, such as amplified handsets; external chi mes, light, 

or bells; and other similar equipment. The use of a nalog 

switch ports to provide ringing voltage, if require d, is 

acceptable and these switch ports shall be included  in the 

Equipped Capacity as described herein. 

7) Hot Line Telephones shall be provided between tw o identified 

points and as shown on the drawings. These hot line s shall be 

equipped with two-way automatic ring and cut-off co ntrolled by 

the telephone hook-switch, i.e. when near-end hand set is 

removed from the hook switch, the far-end telephone  shall ring 

until the hand set is removed from the hook-switch.  
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8) Hands Free telephone stations shall be required.  In this 

configuration, a speaker shall be used as both tran smitter and 

receiver to answer or initiate a call. These facili ties will 

normally be used as a hot line between two points. 

Requirements for hands-free operated facilities sha ll be 

identified on the drawings. 

c. Patient Bedside :  

1) Patient bedside instruments shall be maintenance  free, 

sanitized packet, and capable of supporting tableto p, side-

rail, top bed-rail, or wall mounting. Each phone sh ould have a 

self-contained line cord of not less than 4.5 M (15  feet). 

2) At the discretion of the facility, patient bedsi de instruments 

may be discarded, cleaned for reuse, or given to th e patient, 

as appropriate. The anticipated cost per instrument  should not 

exceed $10.00.  

2.3 DISTRIBUTION EQUIPMENT AND SYSTEMS 

 The System shall be provided with a complete cable  backbone and 

building distribution system consisting of copper, fiberoptic, and 

other specified cable and connectors, signal closet s, cross connection 

or terminating systems, telecommunication outlets a nd interface points 

as identified in Specification Section 27 15 00, CO MMUNICATIONS 

HORIZONTAL CABLING and with technical instructions and approval from 

the COR. 

2.4 INSTALLATION KIT 

 The kit provided shall include, at a minimum, all connectors and 

terminals, labeling systems, audio spade lugs, barr ier strips, punch 

blocks or wire wrap terminals, heat shrink tubing, cable ties, solder, 

hangers, clamps, bolts, conduit, cable duct, and/or  cable tray, etc., 

required to accomplish a neat and secure installati on. All wires shall 

terminate in a spade lug and barrier strip, wire wr ap terminal or punch 

block. Unfinished or unlabeled wire connections sha ll not be allowed. 

The Contractor shall turn over all unused and parti ally opened 

installation kit boxes, coaxial, fiber-optic, and t wisted pair cable 

reels, conduit, cable tray, and/or cable duct bundl es, wire rolls, 

physical installation hardware to the COR. At a min imum, the following 

installation sub-kits are required: 

A. System Grounding: 
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1. The grounding kit shall include all cable and in stallation hardware 

required. All radio equipment shall be connected to  earth ground via 

internal building wiring, according to the NEC. 

2. This includes, but is not limited to: 

a. Coaxial Cable Shields  

b. Control Cable Shields. 

c. Data Cable Shields. 

d. Equipment Racks. 

e. Equipment Cabinets. 

f. Conduits. 

g. Cable Duct. 

h. Cable Trays. 

i. Power Panels. 

j. Connector Panels. 

k. Grounding Blocks. 

B. Wire and Cable: The wire and cable kit shall inc lude all connectors and 

terminals, audio spade lugs, barrier straps, punch blocks, wire wrap 

strips, heat shrink tubing, tie wraps, solder, hang ers, clamps, labels 

etc., required to accomplish a neat and orderly ins tallation. 

C. Conduit, Cable Duct, and Cable Tray: The kit sha ll include all conduit, 

duct, trays, junction boxes, back boxes, cover plat es, feed through 

nipples, hangers, clamps, other hardware required t o accomplish a neat 

and secure conduit, cable duct, and/or cable tray i nstallation in 

accordance with the NEC and this document. 

D. Equipment Interface: The equipment kit shall inc lude any item or 

quantity of equipment, cable, mounting hardware and  materials needed to 

interface the systems with the identified sub-syste m(s) according to 

the OEM requirements and this document. 

E. Labels: The labeling kit shall include any item or quantity of labels, 

tools, stencils, and materials needed to completely  and correctly label 

each subsystem according to the OEM requirements, R ecord Wiring 

Diagrams, and this document. 

F. Documentation: The documentation kit shall inclu de any item or quantity 

of items, computer discs, as installed drawings, eq uipment, 

maintenance, and operation manuals, and OEM materia ls needed to 

completely and correctly provide the system documen tation as required 

by this document and explained herein. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in O EM's original 

unopened containers, clearly labeled with the OEM's  name and 

equipment model and serial identification numbers. The COR may 

inventory the EPBX and related equipment. 

2. Storage and Handling: Store and protect equipmen t in a manner that 

will preclude damage as directed by the COR. 

B. System Installation: 

1. After award of contract, and within the time per iod specified in the 

contract, the Contractor shall deliver the total sy stem in a manner 

that fully complies with the requirements of this s pecification. The 

Contractor shall make no substitutions or changes i n the system 

without written approval from the COR. 

2. The Contractor shall install all equipment and s ystems in a manner, 

which complies with, accepted industry standards of  good practice, 

the requirements of this specification and in a man ner that does not 

constitute a safety hazard. The Contractor shall in sure that all 

installation personnel understands and complies wit h all the 

requirements of this specification. 

3. The Contractor shall install suitable filters, t raps, directional 

couplers, splitters, telephone outlets, and pads fo r minimizing 

interference and for balancing the amplifiers and d istribution 

system(s). Items used for balancing and minimizing interference 

shall be able to pass telephone channels in the fre quency bands 

selected, in the directions specified, with low los s, and high 

isolation and with minimum delay of specified frequ encies and 

signals. The Contractor shall provide all equipment  necessary to 

meet the requirements of paragraph 2.1.C and the Sy stem performance 

standards. 

4. All passive equipment shall be connected accordi ng to the OEM's 

specifications to insure correct termination, isola tion, impedance 

match and signal level balance at each telephone ou tlet. 

5. Where telephone/data outlets are installed adjac ent to each other, 

install one outlet for each instrument. 
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6. All lines shall be terminated in a suitable mann er to facilitate 

future expansion of the System. There shall be a mi nimum of one 

spare 25 pair cable at each distribution point on e ach floor. 

7. All vertical and horizontal copper and fiber opt ic lines shall be 

terminated so shall require modifications of the Sy stem CSU or 

signal closet equipment only. 

8. Terminating resistors or devices shall be used t o terminate all 

unused branches, outlets, equipment ports of the Sy stem, and shall 

be devices designed for the purpose of terminating fiber optic or 

twisted pair cables carrying digital signals in tel ephone systems. 

9. Equipment installed outdoors shall be weatherpro of or installed in 

weatherproof enclosures with hinged doors and locks  with two keys. 

10. Equipment installed indoors shall be installed in metal cabinets 

with hinged doors and locks with two keys. 

C. Equipment Assembly: 

1. Cabinets: 

a. Each enclosure shall be: Floor or wall mounted w ith standard 

knockout holes for conduit connection or cable entr ance; provide 

for ventilation of the equipment; have front and re ar locking 

doors (except, wall mounted cabinets that require o nly a front 

locking door); power outlet strip(s), connector, an d patch 

panel(s). 

b. Each enclosure shall be equipped with a quiet fa n and 

nondisposable air filter. 

c. Enclosures and stand alone racks shall be instal led plumb and 

square. Each shall be permanently attached to the b uilding 

structure and be held firmly in place and approved by the COR. 

d. Rack mounted equipment shall be installed in the  enclosure’s 

equipment adjustable mounting racks with equipment normally 

requiring adjustment or observation mounted so oper ational 

adjustment(s) can be conveniently made. Heavy equip ment shall be 

mounted with rack slides or rails allowing servicin g from the 

front of the enclosure. Heavy equipment shall not d epend only 

upon front panel mounting screws for support. Equip ment shall be 

provided with sufficient cable slack to permit serv icing by 

removal of the installed equipment from the front o f the 

enclosure. A color matched blank panel (spacer) of 44 mm (1.75 
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inches) high, shall be installed between each piece  of equipment 

(active or passive) to insure adequate air circulat ion. The 

enclosure shall be designed for efficient equipment  cooling and 

air ventilation. 

e. Provide 380 mm (15 inches) of front vertical spa ce opening for 

additional equipment. Install color matched blank p anels to cover 

any unused enclosure openings. 

f. Signal connector, patch, and connector panels (i .e. PA, 

telephone, control, RF, TV, etc.) shall be connecte d so that 

outputs from each source, device or system componen t shall enter 

the panel at the top row of jacks, beginning left t o right as 

viewed from the front. These will be called "inputs ". Each 

connection to a load, device or system component sh all exit the 

panel at the bottom row of jacks, beginning left to  right as 

viewed from the front. These will be called "output s". 

1) Equipment located indoors shall be installed in metal racks or 

enclosures with hinged doors and be accessible for maintenance 

without interference to other nearby equipment. 

2) Cables shall enter the equipment racks or enclos ures in such a 

manner that allows all doors or access panels to op en and 

close without disturbing or damaging the cables. 

3) All distribution hardware shall be securely moun ted in a 

manner that allows access to the connections for te sting and 

provides sufficient room for the doors or access pa nels to 

open and close without disturbing the cables. 

2. Installation of the CSU: 

a. General: 

1) The CSU installation shall comply with all laws and codes 

applying to interconnected telephone installations.  

2) In the absence of specifications regarding insta llation 

details, standard industry practices shall prevail and first 

quality material and workmanship shall be provided.  

3) All material, installed by the Contractor, shall  be new and 

thoroughly tested. All installation shall be carrie d out in a 

professional manner. 
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4) Installation of all equipment shall be fully coo rdinated with 

the COR and Facility staffs. No area shall be left without 

minimal telephone service as described herein. 

5) The Contractor shall provide an outlet with trip lex modular 

jack with stainless steel cover plate for each tele phone 

outlet as shown and verified on the drawings. The C ontractor 

shall provide the appropriate modular jack (single or triplex) 

with appropriate cover plate for each 'outlet' loca tion 

identified on the drawings. 

6) The Contractor shall install all patient and wal l telephone 

instruments on a single modular jack designed for w all 

telephone instruments and patient wall or PBPU inst allations. 

7) All permanent telephone cable and wire shall be installed in 

conduit or an enclosed duct system or be of the typ e approved 

for installation, as determined by VA requirements,  without 

conduit or enclosed duct system. Cable and wire not  installed 

in conduit or an enclosed duct system must be insta lled in 

cable tray or mechanically supported and separated from other 

signal cable systems as described herein. 

8) Where cable and wire penetrate through fire/smok e partitions, 

firewalls, or floors, the Contractor shall provide fire/smoke 

stopping around the outside of any installed condui t/cable 

tray. The Contractor shall provide and install fire  stopping 

material, type approved by the COR, inside the prov ided 

conduit/cable tray after installation is complete. 

b. The Contractor Shall: 

1) Install the equipment in accordance with the spe cifications 

for the CSU as specified and recommended by the OEM . 

2) Provide a full time on-site Project Manager effe ctive with VA 

issuance of the notice to proceed. The Project Mana ger shall 

be responsible for fully coordinating and supervisi ng all 

contractor/sub-contractor personnel in all phases o f the 

installation, training, inspection, cutover, and fi nal 

acceptance of the System. The Project Manager shall  be 

provided a complete copy of these specifications to  include 

all amendments prior to the start of installation o f the 

telephone system. 
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3) Coordinate and conduct the CSU data base survey with the COR 

and a member of the IRM staff. The Contractor is re sponsible 

for identifying all programming of features, classe s of 

service, and equipment to be installed by types and  physical 

locations as specified in this document and all att achments 

thereto. After the survey is completed, a complete list of 

equipment shall be provided to the COR and the IRM for 

approval prior to the start of installation. 

4) Be responsible for the removal and replacement o f damaged 

ceiling tiles during installation and maintenance s ervice of 

the cable and wire distribution system. The Contrac tor shall 

be responsible for restoring to original condition any 

immediate (approximately one meter (three feet) in diameter) 

areas that were damaged during the installation and  

maintenance of the systems. 

5) Run all cross connects to established circuits d uring 

installation and maintenance service for the contra ct life. 

6) Remove, on a daily basis, all debris and scrap g enerated in 

the conduct of work. 

7) Provide the COR, for review, coordination and ap proval, a 

Proof of Performance Test Plan 90 days prior to act ivation of 

the CSU. The plan shall be used for testing and acc eptance of 

the System. It shall include sufficient tests to de monstrate 

the systems capabilities of providing the services outlined in 

this document. Test equipment required for demonstr ation shall 

be Contractor provided and approved by the COR. A l ist of test 

equipment required shall be included with the accep tance test 

plan. Test equipment shall have under gone calibrat ion 

certification within six months prior to system act ivation. 

8) Provide Contractor personnel (switch technicians , installers, 

trainers, and the project manager) on premise for s even 

consecutive days after cut-over to clear any malfun ctions 

which may develop, to assign/reassign any software 

features/COS, and conduct any additional training a s required. 

9) Ensure that the project manager and sufficient s killed 

personnel remain on premise until all items on the punch list, 

developed during inspection, cut-over, and acceptan ce testing 
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of the System are completed, inspected, and accepte d by the 

COR. 

10) Be responsible for any and all coordination wit h the LEC 

relative to interface with the commercial telephone  system. 

The contractor shall also be responsible for the re moval of 

all voice and/or data equipment and cabling abandon ed by the 

LEC, VA, or other organizations and not retained fo r exclusive 

use by VA as a result of this installation. 

11) Connect all telephone equipment located in the equipment room 

to the common signal ground buss that is provided. The common 

signal ground buss shall be located in all telephon e closets 

and the CSU switch room. 

12) Provide system ground between CSU and all inter faced systems 

such as existing telephone system, PA system equipm ent 

chassis, radio paging equipment chassis, etc. 

13) Ensure that other dedicated telecommunications systems 

applications within the Facility (i.e., pay station s, electro-

writing equipment, facsimile etc.) that require spa ce within 

switch room/telephone closets, conduits, and cable pair are 

accommodated. Coordination between applicable parti es will be 

necessary to ensure accommodation of these systems.  It shall 

be the responsibility of the bidders to determine t he 

requirements and include them in their proposal. 

14) All portions of the System installation shall c onform to local 

building and fire codes. 

15) The Contractor shall not use gasoline, benzene,  alcohol, 

naphtha, carbon tetrachloride, or turpentine for cl eaning any 

part of the equipment. Flammable materials shall be  kept in 

suitable places outside the building. OSHA safety s tandards 

and local Facility safety standards shall prevail. 

D. Conduit, Cables and Wiring, Cable Tray, Raceways , Signal Ducts, Etc.: 

1. The Contractor shall employ the latest installat ion practices and 

materials. 

2. All cables shall be installed in conduit and/or signal ducts. 

Conduits shall be provided in accordance with Secti on 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS. 
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3. Ensure that Telephone and PA Systems (as identif ied by NEC Section 

517) are completely separated and protected from al l systems. 

4. All cable junctions and taps shall be accessible . Do not install 

multi-taps or other distribution equipment items in side cable ducts 

or raceways. As a minimum, use a 200 mm x 200 mm x 100 mm (8” X 8” X 

4”) junction box attached to the cable duct or race way for 

installation of distribution system passive equipme nt. Ensure all 

equipment and tap junctions are accessible. 

5. Cables shall be installed and fastened without c ausing sharp bends 

or rubbing of the cables against sharp edges. Cable s shall be 

fastened with hardware that will not damage or dist ort them. 

6. Cables shall be labeled with permanent markers a t the terminals of 

the electronic and passive equipment and at each ju nction point in 

the System. The lettering on the cables shall corre spond with the 

lettering on the record wiring diagrams. 

7. Cable shall be grouped and shall not change posi tion throughout the 

cable run. 

8. Completely test all of the cables after installa tion and replace any 

defective cables. 

3.2 TESTS 

 If this Section is being used in conjunction with Specification Section 

27 31 00, VOICE COMMUNICATIONS SWITCHING AND ROUTIN G EQUIPMENT or 

Section 27 15 00, COMMUNICATIONS HORIZONTAL CABLING , the following 

testing guidelines are in addition to the requireme nts outlined in 

these documents. If this document is being used as a “Stand Alone” 

cable plant installation, the following testing gui delines shall be the 

standard of measure for the respective system. 

A. Interim Inspection: 

1. The interim inspection will be conducted in the presence of a 

Government Representative designated as the VA Cont ract Coordinator 

prior to the proof of performance testing. This ins pection shall 

verify that the equipment provided adheres to the i nstallation 

requirements of this document. 

2. The Contractor shall have 50% of the telephone e xtension system 

equipment installed to include, but not be limited to: CSU, 

interface, origination and junction enclosures powe red with the 
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permanent AC wiring, outlets, conduit and cables, b efore the interim 

inspection can take place. 

3. The Contractor shall notify the COR, in writing,  of the estimated 

date the Contractor expects to be ready for in the interim 

inspection, at least 7 working days before the requ ested inspection 

date. 

4. Results of the interim inspection shall be provi ded to the COR . If 

major or multiple deficiencies are discovered, a se cond interim 

inspection may be required before permitting the Co ntractor the 

Contractor to continue with the System installation . 

5. The COR shall determine if an additional inspect ion is required, or 

if the Contractor will be allowed to proceed with t he installation. 

In either case, re-inspection of deficiencies noted  during the 

interim inspection(s), will be part of the proof of  performance 

test. The interim inspection shall not affect the s ystems’ 

completion date. The COR shall ensure all test docu ments will become 

a part of the systems record wiring diagrams docume ntation. 

B. Pretesting: Upon completing the installation of the System, the 

Contractor shall align and balance the system.  The  Contractor shall 

pretest the entire system. 

C. Pretesting Procedure: During the System pretest,  the Contractor shall 

verify (utilizing the approved spectrum analyzer an d test equipment) 

that the System is fully operational and meets all the System 

performance requirements of this document. The Cont ractor shall measure 

and record the aural carrier levels of each system telephone, at each 

of the following points in the system: 

1. Local Telephone System Inputs. 

2. CSU inputs and outputs. 

3. MDU, BIU, amplifiers, channel processor and conv erter inputs and 

outputs. 

4. CSU output S/NR for each telephone channel. 

5. Signal Level at each interface point to the dist ribution system, the 

last outlet on each trunk line plus all outlets ins talled as part of 

this contract. 

6. A copy of the recorded system pretest measuremen ts shall be 

submitted, along with the pretest certification, to  the COR. 
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D. Pretesting Certification. After pretesting the S ystem, the Contractor 

shall notify the COR, in writing, that the System i s ready for proof of 

performance testing, and that it meets all requirem ents stated in this 

document. The Contractor shall accomplish submissio n of this 

notification of system readiness, no later than 20 working days prior 

to the beginning of the scheduled Government proof of performance test. 

Failure of the Contractor to comply with these pret est requirements, 

shall be grounds for canceling the scheduled test. 

E. Acceptance Test: 

1. After the System has been pretested and the Cont ractor has submitted 

the pretest results and certification to the COR, t he Contractor 

shall schedule an acceptance test date and give the  COR 20 days 

advance written notice prior to the date the accept ance test is 

expected to begin. The System shall be tested in th e presence of a 

Government Representative and an OEM certified repr esentative. The 

System shall be tested utilizing the approved test equipment to 

certify proof of performance and Life Safety compli ance. The test 

shall verify that the total system meets all the re quirements of 

this specification. The notification of the accepta nce test shall 

include the expected length (in time) of the test. 

2. The acceptance test shall be performed on a “go- no-go” basis. Only 

those operator adjustments required to show proof o f performance 

shall be allowed. The test shall demonstrate and ve rify that the 

installed system complies with the operational and technical 

requirements of this specification under operating conditions. The 

System shall be rated as either acceptable or unacc eptable at the 

conclusion of the test. Failure of any part of the System the 

precludes completion of system testing, and which c annot be repaired 

in four (4) hours, shall be cause for terminating t he acceptance 

test of the System. Repeated failures that result i n a cumulative 

time of eight (8) hours to effect repairs, shall ca use the entire 

System to be declared unacceptable. Re-testing of t he entire System 

shall be rescheduled at the convenience of the Gove rnment. 

F. Acceptance Test Procedure: 

1. Physical and Mechanical Inspection: 

a. The Government Representative will tour all majo r areas where the 

System is and all sub-systems are completely and pr operly 
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installed to insure they are operationally ready fo r proof of 

performance testing. A system inventory including a vailable spare 

parts will be taken at this time. Each item of inst alled 

equipment shall be checked to ensure appropriate UL  certification 

labels are affixed. 

b. The System diagrams, record drawings, equipment manuals, Auto CAD 

disks, interim inspection and pretest results shall  be formally 

inventoried and reviewed. 

c. Failure of the System to meet the installation r equirements of 

this specification shall be grounds for terminating  all testing. 

2. Operational Test: After the Physical and Mechani cal Inspection, the 

Contractor shall perform an operational test to ver ify that all 

equipment is properly connected, interfaced and is functionally 

operational to meet the requirements of this specif ication. If any 

sub-system is not functionally ready, that sub-syst em shall be 

declared unacceptable and all testing shall be term inated. At this 

point, the Contractor shall be permitted one hour t o correct the 

deficiencies. It may be mutually agreed upon, at th is time, to wait 

one hour or to commence testing of the next sub-sys tem. 

3. Performance Test: After the functional test, eac h sub-system shall 

be checked to verify that all performance requireme nts and standards 

are met. The performance requirements shall be veri fied using the 

necessary test equipment. A spectrum analyzer, sign al level meter 

and BERT shall be used to verify there are no visib le signal 

distortions, such as inter-modulation, beats, etc. appearing on any 

received or generated telephone channel. 

4. Total System Test: 

a. The testing shall proceed until the system and s ubsystems are 

functionally tested and accepted. The total system tests shall 

verify that the requirements have been met for all system signals 

as described herein. 

1) Existing Telephone System Point of Demarcation: The system 

output(s) shall be checked to verify that all perfo rmance 

requirements are met. 

2) CSU: This test shall be conducted within 30 days  following 

successful pre-testing of the CSU. In addition to c ompliance 

with the technical characteristics and quantities o f equipment 
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specified herein, the Final Acceptance Test shall c ontain the 

provision that 30 continuous days uninterrupted tel ephone 

service, must be completed prior to the Contractor being 

deemed to be in compliance with the contract. 

b. For the purpose of final acceptance, the telepho ne service shall 

be considered interrupted when the failure of any C ontractor 

provided telephone equipment including batteries, r esults in an 

interruption of service. This includes a failure of  more than 20% 

of any trunk group, 15% of any number group (15 or more 

stations), operator console, or telephone service t o any area 

determined to be critical by the Facility Director.  Response time 

to restore service shall have no bearing upon the t erm 

"interrupted service". 

c. To facilitate the CSU Acceptance Test and to all ow 

familiarization and training of Facility employees,  the 

Contractor shall activate the CSU, including the op erator 

consoles, stations and equipment a minimum of 30 da ys prior to 

the acceptance test date. All installed equipment a nd circuits 

shall be fully tested prior to the acceptance by VA . During this 

"burn-in" period, the Contractor shall de-bug the C SU. The 

Contractor shall make the CSU available for in-hous e 

communications and demonstrate to the Facility staf f the required 

features. The Facility Director and Contractor will  make 

designated trunks and tie-line circuits available t o the CSU 

during this "burn-in" period for testing. 

d. At the conclusion of the Acceptance Test, the CO R and the 

Contractor shall jointly agree to the results of th e test, and 

reschedule testing on deficiencies and shortages, i f any. When 

the test show the System performs in accordance wit h the 

specifications, the 30 days of uninterrupted servic e provision 

shall begin. This provision must be successfully me t for contract 

compliance. If any retests are needed to reach agre ement on the 

results of the tests or to establish compliance wit h these 

specifications such retesting will be done at the C ontractor's 

expense. 

5.  Individual Item Test: The Government Representativ e may select 

individual items of equipment for detailed proof-of -performance 
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testing. That item shall meet or exceed the minimum  requirements of 

the specification. 

6. Distribution System: 

a. To ensure that the System meets all performance requirements, a 

minimum of 75% of the System outlets shall be check ed. 

Additionally, each distribution system interface, j unction and 

connection point or location will be checked. Each distribution 

active and passive item of equipment, signal input( s) and 

output(s) will be tested. 

b. For specific distribution testing instructions r efer to 

Specification Section 27 15 00, COMMUNICATIONS HORI ZONTAL 

CABLING, and the COR for technical assistance. 

3.3 TRAINING 

A. Furnish the services of an OEM trained and certi fied engineer or 

technician for a total of two eight hour classes to  instruct designated 

Facility maintenance personnel. Instruction shall i nclude cross 

connection, corrective, and preventive maintenance of the System and 

equipment. Training shall be accomplished before th e VA can accept the 

System. Additionally, training will be scheduled at  the convenience of 

the COR. 

B. Also, furnish the services of an OEM trained and  certified engineer or 

technician, familiar with the functions and operati on of the system and 

equipment, for two eight hour periods to train desi gnated Facility IRM 

personnel. Instructions shall be provided for staff  personnel in each 

area where the System is installed under this contr act. When multiple 

areas are involved, classes will be grouped. Period s of training shall 

be coordinated with the COR. The COR shall coordina te with the Facility 

to ensure all shifts receive the required training.  Each session shall 

include instructions utilizing “hands-on” operation  and functions of 

the System. 

3.4 WARRANTY 

A. Comply with FAR 52.246-21, except that warranty shall be as follows: 

B. Contractor’s Responsibility: The Contractor shal l warranty that all 

installed material and equipment will be free from defects, 

workmanship, and will remain so for a period of one  year from date of 

final acceptance of the System by VA. The Contracto r shall provide 

OEM’s equipment warranty documents, to the COR, cer tifying that all 
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equipment installed under this document conforms to  its published 

specifications. 

C. The Contractor shall provide a written commitmen t from the System 

equipment OEM to the supply of parts and on-site en gineering support 

services for the one year warranty service (materia ls and labor) in the 

event of default or unsatisfactory service by the C ontractor. 

1. The OEM certification shall describe, in the eve nt of default or 

unsatisfactory service by the Contractor, the manuf acturer or an 

authorized distributor shall fully support the cont ract (initial 

installation, warranty service for the one year war ranty period of 

the contract). 

2. The System equipment OEM’s signatory of the cert ified written 

commitment must be of an individual who has the ful l authority to 

obligate the OEM to this commitment. Names, corpora te addresses, and 

telephone numbers of the individuals who have this authority shall 

be provided as a part of the commitment. 

D. The Contractor's maintenance personnel shall hav e the ability to 

contact the Contractor and OEM's central emergency maintenance and 

request remote diagnostic testing and assistance in  resolving technical 

problems at any time. This contact capability shall  be provided by the 

Contractor and OEM at no additional cost to the VA.  

E. All Contractor maintenance and supervisor person nel shall be fully 

qualified by the OEM and must provide two (2) copie s of their current 

and qualified OEM training certificates and OEM cer tification upon 

request. 

F. Additionally, the Contractor shall accomplish th e following minimum 

requirements during the one year warranty period: 

1. Response Time: 

a. The CORis the Contractor’s reporting and contact  officials for 

the System trouble calls, during the warranty perio d. 

b. A standard workweek is considered 8:00 A.M. to 5 :00 P.M., Monday 

through Friday exclusive of Federal Holidays. 

c. The Contractor shall respond and correct on-site  trouble calls, 

during the standard work week to: 

1) A routine trouble call within one working day of  its report. A 

routine trouble is considered a trouble that causes  a sub-

system to be inoperable. 
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2) An emergency trouble call within eight (8) hours  of its 

report. An emergency trouble is considered a troubl e that 

causes a system to be inoperable at anytime. 

a) An emergency trouble call shall be deemed approp riate when 

a failure involves more than 20 voice circuits. 

b) In addition, the failure of a common control uni t, power 

supply, signal generating device or attendant conso le shall 

also be deemed as an emergency maintenance call. 

3) A catastrophic trouble call within four (4) hour s of its 

report. A catastrophic trouble call is considered a  EPBX 

failure. 

a) If an EPBX failure cannot be corrected within si x (6) 

hours, the Contractor shall be responsible for prov iding an 

alternate CSU equipped for a minimum of 100 station  lines, 

10 CO trunks, 10 FTS access lines and two operator’ s 

consoles. 

(1) This alternate system shall be operational with in 12 

hours (time to commence at the end of the six-hour 

trouble shooting period) and shall provide emergenc y 

service to critical areas as determined by the Faci lity 

Director. 

(2) The alternate system shall be a programmable sy stem and 

a pre-written compact disk program shall be provide d to 

the Facility Contracting Officer prior to cut-over of 

the main telephone system. 

b) Failures affecting operation of critical emergen cy health 

care facilities (i.e. cardiac arrest teams, intensi ve care 

units, etc.) shall also be deemed catastrophic trou ble 

calls if so determined by the Facility Director. Th e 

Facility Contracting Officer shall notify the Contr actor of 

this type of trouble call at the direction of the F acility 

Director. 

4) The Contractor shall respond on-site to installa tion of 

station or equipment requests or service within:  

a) Eight (8) hours for emergency installations desi gnated by 

the Facility Contracting Officer, and 
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b) Three working days for routine installations des ignated by 

the Facility Contracting Officer. 

2. Government Furnished Equipment (GFE). GFE that w as accepted by the 

Contractor and interfaced and installed in this Sys tem shall become 

part of this System and included in the warranty re quirements. 

- - E N D - - 
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SECTION 27 52 23 
NURSE CALL AND CODE BLUE SYSTEMS 

PART 1 -  GENERAL 

1.1  SUMMARY 

A.  The contractor shall retain HILL-ROM to provide an audiovisual/voice 

nurse call system for this project. Contractor shal l furnish, 

install and connect complete all nurse call devices  in accordance 

with wiring diagrams as prepared by Hill-Rom. 

1.2  RELATED DOCUMENTS 

A.  01 33 23 – Shop Drawings, Product Data and Samples.  

B.  07 84 00 – Firestopping. 

C.  26 05 19 – Low – Voltage Electrical Power Conductor s and Cables. 

D.  27 05 11 – Requirements for Communications Installa tions. 

E.  27 05 26 – Grounding and Bonding for Communications  Systems. 

F.  27 05 33 – Raceways and Boxes for Communications Sy stems. 

1.3  ACTION SUBMITTALS 

a.  Product Data: For each type of product indicated. 

b.  Shop Drawings: Include plans, elevations, sections,  details, 

and attachments to other work. 

1)  Equipment cabinets. 

2)  Cabling diagrams. 

3)  Station installation details. 

1.4  INFORMATIONAL SUBMITTALS 

a.  Field quality-control reports. 

b.  Sample warranty. 

1.5  CLOSEOUT SUBMITTALS 

a.  Operation and maintenance data. 

1.6  QUALITY ASSURANCE 

A.  Installer Qualifications: Manufacturer's authorized  representative 

who is trained and approved for installation of uni ts required for 

this Project. 

B.  Compatibility: System shall be capable of integrati on with any brand 

of phone system (wired or wireless), staff locating  system, CCTV, 

and fire-alarm system. 

C.  Electrical Components, Devices, and Accessories: Li sted and labeled 

according to UL 1069 as defined in NFPA 70, by a qu alified testing 

agency, and marked for intended location and applic ation. 
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PART 2 -  PRODUCTS 

2.1  NURSE-CALL SYSTEM GENERAL REQUIREMENTS 

A.  The System shall be network-based and incorporate d ecentralized, 

distributed intelligence architecture. The System s hall allow both 

data and voice to be distributed over a common netw ork 

infrastructure, which is consistent with the commun ication industry. 

The System shall provide a means of interoperabilit y with 3rd party 

wired and wireless network devices within the facil ity, including 

PCs, PDA's, phones, databases, pagers, etc. 

B.  The System shall consist of (include): 

1.   Staff Consoles and Annunciator Panels with color t ouch screen 

LCD panels 

2.   Power over Ethernet (PoE) Switches 

3.   Room Control Boards (RCB) 

4.   Standard Room Stations 

5.   Graphical Room Stations 

6.   Single-Gang Push/Pull Type Peripheral Devices 

7.   Auxiliary Input Stations with ¼” input receptacle( s) 

8.   Icon-based LED Corridor Lights 

9.   Bed Interface Device consisting of pillow speaker,  bed and 

auxiliary input 

10.  VoIP Server 

11.   Configuration Software 

C.  It should be possible to configure the System using  a modular, flex-

ible GUI application that provides the system admin istrator the 

ability to manage, (add, delete, modify) and diagno se information 

within the nurse call network. 

D.  System cable plan should be of standard Ethernet to pology utilizing 

dedicated CAT5/5e/6 home runs to each location. Sys tems requiring 

separate cabling for power shall not be accepted. 

E.  System shall have the ability to use .wav files to create custom 

tones for each call type. 

F.  The system architecture shall not require external power supplies. 

Systems requiring power supplies to be installed se parately from the 

control equipment shall not be accepted. 

G.  Head end equipment/controller equipment shall be st andard 19” rack 

mountable. 
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H.  All patient stations and staff consoles shall have antimicrobial ad-

ditives in the plastics to prevent biodegradation d ue to bacterial 

residue. 

I.  System shall allow for each patient room to have a dedicated audio 

line to prevent line busy indication when calling b ack into patient 

locations. 

J.  Nurse call system should conform to FDA Class II ex empt medical de-

vice standards. 

2.2  SYSTEM COMPONENTS 

A.  STAFF CONSOLES 

1.  The staff console provides a central point to monit or and respond 

to nurse calls. It shall be able to visually and au dibly annun-

ciate nurse calls as well as provide full duplex vo ice capabil-

ity to answer these calls. Staff consoles should in clude a hand-

set for private communication but shall support spe aker phone 

for monitoring events. 

2.  The staff console has a small footprint that can be  desk mounted 

or wall mounted. 

3.  The staff console must be able to monitor single, m ultiple or all 

nursing units based on OWNER configuration. 

4.  The Staff Console displays incoming calls from stat ions and con-

nected healthcare equipment, and provides a means f or the user 

to prioritize and respond to selected events. As an  audio de-

vice, it provides audible signaling functions and f acilitates 

two-way full-duplex staff/patient and staff/staff c ommunica-

tions. 

5.  Staff Consoles shall have the ability to adjust tal k and listen 

volume levels via easy-to-use controls. These setti ngs shall be 

adjustable on a room-by-room basis. Systems using g roup or zone-

wide audio adjustments shall not be accepted. 

6.  The Staff Console shall provide visual identificati on of the 

calling station(s) by room number, bed identificati on, priority, 

station type or call type. The Staff Console audibl e annuncia-

tion shall indicate priority level. Incoming calls shall be dis-

played on the color display in the colors assigned to their spe-

cific priority levels. 
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7.  The Staff Console shall be IP-based, utilizing Voic e over IP 

technology. 

8.  The Staff Console shall have a 10.4" color LCD touc h screen. 

9.  The touch screen shall utilize programmable soft ke ys as opposed 

to a mechanical dial/touchpad. 

10.  Staff Console display shall provide an adjustable t ilt mechanism 

for viewing clarity. 

11.  Intercom audio between the Staff Console and any st ation in the 

System shall be full duplex. Systems utilizing one- way (half-

duplex) audio shall not be accepted. 

12.  The Staff Console shall connect to the nurse call n etwork uti-

lizing CAT6 cable and powered Ethernet. No separate  power supply 

or wiring shall be used. 

13.  The call pending screen on the Staff Console shall allow up to 

six calls to be visible at a time and provide a sim ple scrolling 

function to view additional calls when more than si x pending 

calls are present. 

14.  The Staff Console shall allow the user to select wh at call to 

answer from the pending calls list. 

15.  The Staff Console shall be able to call other Staff  Consoles on 

the same network. Staff Console to Staff Console au dio shall be 

full VoIP, full duplex. 

16.  The Staff Console shall be a self-contained unit no t taking up 

more than 160 square inches of desk space. 

17.  Staff Console shall provide patient data without th e use of a 

separate PC. 

18.  Staff Console shall receive power from the CAT6 cab le supplying 

data. It shall not require a separate power supply or external 

transformer. 

19.  All components used are RoHS (Reduction of Hazardou s Substances) 

compliant. 

20.  With Locating - Staff Console shall show location o f active 

staff members and communicate with them in a single  click. 

21.  Staff Console primary screen shall indicate incomin g calls and 

staff location information simultaneously. 

B.  AUDIO (PATIENT/STAFF) STATIONS: 
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1.  Patient Stations shall provide two-way communicatio n between pa-

tients and staff. Equipped with two call buttons an d a cancel 

button. Patient Station shall have two built-in spe akers and a 

separate microphone to provide means of opening a f ull-duplex 

channel of audio communications with patients. On-b oard LEDs pro-

vide operational feedback as well as status indicat ion. 

2.  Any Audio station shall be able to be configured to  act as a pa-

tient station or a staff station. Staff/Duty statio ns shall have 

all the functionality of an Audio Station with the exception of 

a Code Level. 

C.  STANDARD AUDIO STATIONS: 

1.  Standard Audio Stations shall mount in a 3-gang bac k box. 

2.  Standard Audio Stations shall have a separate Code Blue Lever to 

actuate a code blue call in order to prevent false calls. 

3.  Standard Audio Stations shall have two speakers to provide clear 

audio throughout the patient room. 

4.  Standard Audio Stations shall have separate microph one to support 

full-duplex conversation. Systems not providing ful l-duplex au-

dio capabilities shall not be accepted. 

5.  Standard Audio Stations shall not have call devices  connected to 

allow flexible placement for optimal staff access. 

6.  Standard Audio Stations shall have anti-microbial a dditives em-

bedded in the plastic to prevent breakdown due to b acterial res-

idue. 

7.  Standard Audio Stations shall provide a cleaning mo de to allow 

staff to clean station surfaces without accidental placement of 

calls. Activating cleaning mode shall temporarily d isable the 

front panel buttons for a configurable period of ti me. 

8.  Standard Audio Stations shall have a status LED to indicate call 

and communication status. 

9.  Standard Audio Stations shall NOT have DIP switches  that require 

manual setting by field personnel. Stations utilizi ng manual DIP 

switches shall not be considered. 

10.  Standard Audio Stations shall be hot swappable and not require 

system shutdown or removal of power prior to replac ement. 

11.  Talk/Listen volume levels for each Patient Station shall be ad-

justable on a station-by-station basis. Systems tha t only allow 
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adjustment of audio levels for a zone, wing or floo r, shall not 

be accepted. 

12.  All Standard Audio Stations shall be supervised. 

D.  GRAPHICAL AUDIO STATIONS: 

1.  Graphical Audio Stations shall mount in a 3-gang ba ck box. 

2.  Where specified, system shall provide graphical tou ch screen Au-

dio Stations in each patient room. These stations s hall allow 

for staff to place a call to any other station on t he system. 

3.  Graphical Audio Station shall provide a list of ava ilable loca-

tions and allow staff to call any of these location s directly. 

4.  Graphical Audio Station shall provide a clean room station button 

to allow the station to be wiped down without accid entally plac-

ing a call. 

5.  Graphical Audio Stations shall meet UL 1069 impact test require-

ments. Graphical stations not meeting these require ments shall 

not be accepted. 

6.  Graphical Audio Stations shall be able to select an d initiate an 

audio conversation with any other graphical station  by selecting 

from a list on the graphical display. 

7.  Each Graphical Audio Station shall have a dedicated  audio path to 

ensure audio call back from a caregiver. Systems re quiring an 

audio bus topology that share voice paths over mult iple rooms 

shall not be accepted. 

8.  Graphical Audio Stations shall have the ability to display active 

calls by indicating the room number, bed number and  type of call 

on the display. These calls may be answered from an y station on 

the unit. 

9.  Graphical Audio Stations shall have the ability to scroll up or 

down to view a list of information contained on the  display. 

10.  Graphical Audio Stations shall have a separate Code  Blue Lever 

to actuate a code blue call in order to prevent fal se calls. 

11.  Graphical Audio Stations shall have two speakers to  provide 

clear audio throughout the patient room. 

12.  Graphical Audio Stations shall have separate microp hone to sup-

port full-duplex conversation. Systems not providin g full-duplex 

audio capabilities shall not be accepted. 
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13.  Graphical Audio Stations shall not have call device s connected 

to allow flexible placement for optimal staff acces s. 

14.  Graphical Audio Stations shall have anti-microbial additives em-

bedded in the plastic to prevent breakdown due to b acterial res-

idue. 

15.  Graphical Audio Stations shall provide a cleaning m ode to allow 

staff to clean station surfaces without accidental placement of 

calls. Activating cleaning mode shall temporarily d isable the 

front panel buttons for a configurable period of ti me. 

16.  Graphical Audio Stations shall have a status LED to  indicate 

call and communication status. 

17.  Graphical Audio Stations shall NOT have DIP switche s that re-

quire manual setting by field personnel. Systems ut ilizing manu-

al DIP switches shall not be considered 

18.  Graphical Audio Stations shall be hot swappable and  not require 

system shutdown or removal of power prior to replac ement. 

19.  Talk/Listen volume levels for each Graphical Audio Station shall 

be adjustable on a station-by-station basis. System s that only 

allow adjustment of audio levels for a zone, wing o r floor, 

shall not be accepted. 

20.  All Graphical Audio Stations shall be supervised. 

21.  With Locating: Graphical Audio Station shall provid e a list of 

available staff with name, title, current location and wireless 

device availability. 

22.  Graphical Audio Station shall contain an infrared l ocator re-

ceiver to improve detection of IR badge transmissio ns from staff 

members wearing locator badges. 

23.  Normal level calls shall be automatically canceled when the as-

signed caregiver's locator badge is detected in the  patient 

room. Priority or urgent calls should be manually c ancelled in 

any circumstance. 

E.  BED INTERFACE UNITS: 

1.  Bed Interface Units (BIUs or ASBCs) allow for flexi ble placement 

of the Patient Stations by removing the connection points away 

from the patient station. As the Patient Station is  a device 

normally used by a staff member, they should be pla ced where a 

staff member has immediate access. 
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2.  The Bed Interface Unit (BIU) connects a pillow spea ker, a bed and 

an auxiliary input to the nurse call network. 

3.  Two Bed Interface Units may connect to a single pat ient station 

to individually annunciate calls from separate beds . 

4.  Bed Interface Units provide relay contact isolation  for enter-

tainment and lighting, entertainment audio and ligh ting con-

trols. 

F.  SIDECOM ® SIDERAIL INTERFACE: 

1.  The system shall support a Hill-Rom Sidecom interfa ce which al-

lows a patient to place a call via a Hill-Rom side- rail, adjust 

room lighting controls, adjust television controls and audio 

volume, if configured. 

G.  REMOTE CALL STATIONS: 

1.  Remote Call Stations are initiating devices that pr ovide patient 

room call for assistance indication to the patient- staff commu-

nications system. When a Remote Station is activate d, visual in-

dication of the call displays at the dome light ass ociated with 

the patient room, and an appropriate call indicatio n registers 

on the staff console, as well as on any installed a nnunciators. 

 

Remote Call Stations shall be furnished as specifie d. These de-

vices are placed in ancillary areas accessible by s taff as indi-

cated by local building codes. 

2.  Each location shall be capable of supporting more t han six remote 

stations. 

3.  Remote Call Stations only place calls, and do not s end or receive 

audio. 

4.  The Remote Call Stations shall have a call lever or  button, a red 

call placed LED, and an optional call cancel button . 

5.  Where indicated, Remote Call Stations shall provide  a cord at-

tached to the lever to allow a patient who has fall en to pull 

the cord to activate a call. 

6.  Remote Call Stations connect to a room I/O board vi a an 8 conduc-

tor Cat 5 UTP cable, which carries device data usin g supervised 

wire-per function. 

7.  Remote Call Stations are supervised by the system t o alert staff 

in the event of a cable or switch failure. 
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H.  LAVATORY CALL STATIONS: 

1.  Lavatory Call Stations are initiating devices that provide pa-

tient room call for assistance indication to the pa tient-staff 

communications system. When a Lavatory Station is a ctivated, 

visual indication of the call displays at the dome light associ-

ated with the patient room, and an appropriate call  indication 

registers on the staff console, as well as on any i nstalled an-

nunciators. 

2.  Lavatory stations are call devices only, and do not  send or re-

ceive audio. 

3.  The lavatory stations have a blue nurse call lever,  a red call 

placed LED, and teal call cancel button. 

4.  A cord attached to the lavatory station lever lets a patient who 

has fallen place an emergency call using the cord. 

5.  Stations connect to the assigned room box via a cat egory 5 UTP 

cable and RJ45 connector. 

6.  The assigned staff console(s) and dome light will i ndicate the 

alarm condition. 

I.  SHOWER CALL STATIONS: 

1.  Shower Call Stations are initiating devices that pr ovide patient 

room call for assistance indication to the patient- staff commu-

nications system. When a Shower Call Station is act ivated, visu-

al indication of the call displays at the dome ligh t associated 

with the patient room, and an appropriate call indi cation regis-

ters on the staff console, as well as on any instal led annuncia-

tors. 

2.  Shower Call Stations are call devices only and do n ot send or re-

ceive audio. 

3.  Shower Call Stations mount on the wall inside the s hower. 

4.  Shower Call Stations are protected from water via a  gasket. 

5.  Shower Call Stations have a blue nurse call lever a nd a red call 

placed LED. 

6.  A cord attached to the Shower Call Station lever le ts a patient 

who has fallen pull the lever using the cord. 

7.  Shower Call Stations connect to the assigned room b ox via a cate-

gory 5 UTP cable and RJ45 connector. 
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8.  The assigned staff console(s) and dome light will i ndicate the 

alarm condition. 

J.  CORRIDOR (DOME/ZONE) LIGHTS: 

1.  Corridor (dome) and zone lights provide clear, visu al annuncia-

tion of events from a particular location. Corridor  Lights can 

help speed response time and increase caregiver eff iciency by 

clearly indicating the status of the corresponding location. 

These devices are typically installed in corridors and outside 

patient rooms to provide staff with a visual cue as  to the 

origin of a call placed on the system. 

2.  Corridor Lights shall use LED (Light Emitting Diode ) technology 

to eliminate the need to replace incandescent light  bulbs that 

burn out over time. Dome lights that utilize incand escent bulbs 

rather than LEDs shall not be accepted. 

3.  Corridor Lights shall be capable of mounting in a 1 -gang back 

box. 

4.  Corridor Lights shall have eight separate, distingu ishable sec-

tions to indicate multiple, simultaneous events. 

5.  Each Corridor Light section shall be capable of ind icating at 

least six colors. 

6.  Each call types shall be able to be programmed to i ndicate a spe-

cific dome light section(s), color(s) and flash rat e. 

7.  Corridor Lights shall be configurable via programmi ng to allow 

multiple sections of a single light to illuminate a nd/or flash 

the same color for higher priority calls. 

8.  Corridor Lights shall be able to match any existing  Corridor 

Light schemes via programming. 

9.  Corridor Lights shall allow for configurable overla ys to be used 

to clearly distinguish calls or presence informatio n. For exam-

ple: a flashing "N" would indicate a nurse is neede d. 

K.  ROOM CONTROL BOARDS: 

1.  The Room Control Board shall be mounted above the c orridor ceil-

ing or next to the corridor (dome) light outside th e patient 

room. The room board connects to the PoE switch wit h a Category 

5/5e/6 UTP cable (home run). 

2.  The Room Control Board is a junction point for all room devices. 
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3.  Two audio stations can connect to a Room Control Bo ard as well as 

the remote locator receiver(s), dome light, remote call station, 

lavatory station, shower station, zone light, syste m alarm in-

terface, and stat clock interface. 

4.  The Room Control Board is powered by a home run cab le connected 

to the Power over Ethernet switch. LEDs on the room  board indi-

cate power and status. 

5.  All connections to the room devices have LEDs to in dicate if the 

communication channels are active. 

6.  A heartbeat light indicates that software is active . 

L.  POWER OVER ETHERNET (PoE) SWITCHES: 

1.  PoE Switches provide system power to all devices an d interconnec-

tivity with the rest of the system. The PoE switche s are part of 

the nurse call system UL 1069 listed equipment. 

2.  PoE Switches shall have 24 ports with a maximum pow er output of 

360 watts. 

3.  PoE Switches shall mount in a standard 19” network rack and shall 

be 1RMU high. 

4.  PoE Switches connect to Room Control Boards, Staff Consoles, An-

nunciators, and other PoE Switches. 

5.  PoE Switches shall follow standard Ethernet deploym ent standards. 

M.  PILLOW SPEAKERS: 

1.  One Pillow Speaker shall be provided for each Bed I nterface Unit. 

Connection to the bed interface unit shall utilize a standard 

Champ 50 series 2-type AMP connector. 

2.  Pillow Speakers shall have a minimum four button ca pacity, words 

indicating Nurse Call, TV channel and reading light . 

3.  Pillow Speakers shall have LEDs for call placement and audio open 

indications. 

4.  Pillow Speaker shall have a speaker for entertainme nt audio and 

nurse call audio. 

5.  Audio shall be routed as follows: 

When the audio channel between staff and the patien t is opened, 

speaker audio to the patient shall go through the p illow speak-

er. The microphone in the Audio Station captures th e patient's 

voice. 

6.  Volume can be adjusted on a per room basis. 
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7.  Pillow Speaker housing shall be a high impact UL re cognized, 94-

VO rated or better polystyrene. 

8.  Pillow Speaker internal switches shall be Micro Bra nd switch rat-

ed for 10 million cycles. 

N.  WIRELESS LOCATING: 

1.  An optional, integrated infrared locating system sh all be sup-

plied per owner specifications. Infrared locating s ystem shall 

run off existing nurse call system network. IR loca ting systems 

requiring separate power and wiring support will no t be accept-

ed. 

2.  Staff members wear infrared locator badges. Each ba dge emits a 

unique, silent infrared signal. Up to 32000 IDS are  possible. 

The infrared signal is emitted every 2 to 4 seconds . Infrared 

receivers located in the patient stations and Remot e Locator Re-

ceivers (RLRs) detect the unique signals transmitte d by the 

locator badge. This allows the network to track the  location of 

a staff member and pass it along each point on the network. The 

locator badge uses a 3 volt lithium battery. Life e xpectancy is 

a function of battery grade and can be from 2 to 4 months. 

3.  The system shall track the location of staff by two  field config-

urable options. The first displays staff presence i n an area 

each time the locator badge signal is picked up by an infrared 

receiver. This location is displayed on each staff console and 

graphical audio station on the network. If staff me mbers are not 

found, asterisks are placed next to the staff membe r's name. 

4.  The second method displays the last known location instead of as-

terisks at the staff console and graphical audio st ations. The 

time interval since the staff member left the last known loca-

tion will be displayed on the location screens at t he staff con-

sole. The audio channel can be opened up to the las t known loca-

tion if an audio station is present. 

O.  REMOTE LOCATOR RECEIVERS (RLR): 

1.  Remote Locator Receivers contain three individual i nfrared photo 

modules. Each infrared photo module occupies a 120 degree seg-

ment and can detect a locator badge from at least 2 0 feet. 

2.  Remote Locator Receivers shall connect to a Room Co ntrol Board 

for power and network connectivity. 
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3.  Remote Locator Receivers shall mount in a standard drop ceiling 

tile. 

4.  Remote Locator Receivers shall be labeled to indica te specific 

location as determined by owner. 

5.  Remote Locator Receivers shall be placed in patient  rooms and 

hallways to indicate staff presence on Corridor Lig hts, support 

automated call cancellation, automatic presence and  data collec-

tion. 

P.  I-BADGE LOCATOR BADGE (I-BADGE): 

1.  Locator badges shall have the following specificati ons: 

2.  Each badge shall have a pre-coded identity that can not be al-

tered. 

3.  Each badge shall have Advanced Battery Management w hich consists 

of a low battery indicator. An LED on the badge wil l flash when 

the battery level is detected to be below a specifi ed level. 

4.  Recommended battery replacement - Sanyo, CR2450, 3 volts, 500 mA 

hour. 

5.  Transmission rate: selectable 2 or 4 seconds. Defau lt is 4 sec-

onds, optional selection is 2 seconds. 

6.  packets per transmission 

7.  36 kHz carrier frequency 

8.  950nm wavelength 

9.  Operating temperature, 10C min. - 55C max. 

10.  Weight 30 grams. 

11.  Badge size, 3.0" high X 2" wide X .75" deep. 

12.  Material, FR ABS plastic with VE-O rating. 

13.  Color, neutral gray. 

Q.  SOFTWARE REQUIREMENTS 

a.  Telephone System Interface: 

1)  Permits use of wired and/or wireless telephones to execute 

nurse-call master station. 

2)  Two-way communication with patient and staff statio ns. 

3)  Two-way communication with the master nurse station . 

4)  "All Call," group call, and staff call paging. 

5)  Capable of being programmed to forward calls destin ed for a 

master nurse station to any connected telephone. 
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6)  Telephones connected to the telephone interface sha ll have 

the same call tone ring patterns as those generated  at the 

master nurse station. 

7)  Telephones having a display shall indicate the call  type, 

priority code, and the calling station number of in coming 

calls. 

8)  Telephones shall be capable of initiating a service  request 

for a particular patient station, logging calls on the 

master station's reminder list, and activating door  lock 

mechanisms associated with a call station. 

9)  Capable of routine setup and configuration changes using 

the keypads on display telephone and/or the master station. 

b.  Display Telephones: 

1)  Digital telephones for use as mini-master nurse-cal l 

stations. 

2)  Digital display shall indicate the call type, prior ity 

code, and calling station number of incoming calls.  

3)  Ring patterns shall be identical to those generated  at the 

master station. 

4)  Capable of two-way communication with patient and s taff 

stations and the master station, and other telephon es 

interfaced with the system. 

5)  Capable of placing or answering outside calls when 

interfaced with the facility telephone system. 

6)  Capable of "All Call," group call, and staff call p aging 

and of initiating service requests, logging calls t o the 

reminder list, and activating optional door control s. 

c.  Third-Party Pocket Pager Interface: 

1)  Equipped with a standalone pocket pager interface. 

2)  Connects with the facility paging system and transm it 

alphanumeric messages to the pocket pagers as prepr ogrammed 

in the system. 

d.  Statistical Software: 

1)  Includes a data statistical software package that s tores, 

sorts, and analyzes activities occurring on the nur se-call 

system network. 
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2)  Windows based and operated on a PC that is connecte d to the 

nurse-call system network. 

3)  Stores events on the PC's hard disk. Accumulation o f these 

stored events shall make up the database that is us ed to 

generate reports and statistics. 

4)  Events stored by the software shall include date, d ay of 

week, time, ward, priority, and room number. 

5)  Capable of assigning a patient name to bed number. 

6)  Stored events shall include, but not be limited to,  calls 

placed, call priority, calls cancelled at the nurse  

station, calls cancelled at the point of origin, 

regenerated calls, calls answered, calls sent to pa ger 

interface, staff presence registration, staff prese nce 

cancellation, service request, service cancellation , and 

system and network error messages. 

e.  Data Analysis Software: 

1)  Capable of analyzing the stored information and gen erating 

computed analysis. 

2)  Analysis of the database can be conducted by specif ying 

one, many, or all of the following parameters of th e 

database: date, day of week, time, wards, priority,  and 

room number. 

3)  Analysis shall include, but not be limited to, tota l number 

of calls placed, average call response time (from c all 

placed to call cancellation), total number of prese nce 

registrations, average presence time in a room, tot al 

number of service requests, average response time ( from 

audio answer to call cancellation), and average rin g time 

(from call placed to audio answer). 

f.  Statistical Software Package: 

1)  Capable of displaying multiple calls/events on a PC  monitor 

or on a RS-485 data-bus-driven digital display pane l. 

2)  Calls from patient or staff stations and associated  devices 

shall be displayed by priority. Display shall be 

customizable as follows: 

a)  Choice of color by type of call. 

b)  Choice of display size (character size). 
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c)  Choice of priority levels, type of events, points o f 

origin. 

d)  Identification of facility. 

e)  Identification of ward. 

f)  Identification of patient with specific patient 

information. 

2.  CONDUCTORS AND CABLES 

a.  Audio Cables: 

1)  Conductors: Jacketed, twisted-pair and twisted-mult ipair, 

untinned solid copper. Sizes as recommended by syst em 

manufacturer, but no smaller than No. 22 AWG. 

2)  Insulation: Thermoplastic, not less than 1/32 inch (0.8 mm) 

thick. 

3)  Minimum Shielding Coverage on Conductors: 60 percen t. 

4)  Plenum Cable: Listed and labeled for plenum install ation. 

b.  Data Cable and Hardware: Category 6 UTP and UTP har dware. 

Comply with requirements in Section 271500 "Communi cations 

Horizontal Cabling." 

c.  Power Conductors and Cables: Copper, solid, No. 20 AWG. Comply 

with requirements in Section 260519 "Low-Voltage El ectrical 

Power Conductors and Cables." 

d.  Grounding Conductors and Cables: Copper, stranded, No. 16 AWG. 

Comply with requirements in Section 260519 "Low-Vol tage 

Electrical Power Conductors and Cables." 

PART 3 -  EXECUTION 

1.  INSTALLATION 

a.  Wiring Method: 

1)  Install cables in complete conduit system except wi thin 

consoles, cabinets, desks, and counters. 

2)  Conduit and Boxes: Comply with requirements in 

Section 260533 "Raceway and Boxes for Electrical Sy stems."  

Flexible metal conduit shall not be used. 

2.  Outlet boxes shall be no smaller than the following :   

1)  Staff Console: 1-gang back box and finished plate f or RJ-45 

connection 

2)  Patient Stations: 3-gang back box. 

3)  Staff Stations: 3-gang back box. 
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4)  Bed Interface : 1-gang or 2-gang back box with sing le gang 

plaster ring (standard with lighting controls). 

5)  Sidecom Interface : 2-gang back box with single gan g plas-

ter ring. 

6)  Remote Call Stations: 1-gang deep back box. 

7)  Lavatory Stations: 1-gang deep back box. 

8)  Shower Stations: 1-gang deep back box. 

9)  Dome Lights: 1-gang back box. 

10)  Remote Infrared Receivers: 2-gang back box. 

b.  Install cables without damaging conductors, shield,  or 

jacket. 

c.  Do not bend cables, while handling or installing, t o radii 

smaller than as recommended by manufacturer. 

d.  Pull cables without exceeding cable manufacturer's recommended 

pulling tensions. 

1)  Pull cables simultaneously if more than one is bein g 

installed in same raceway. 

2)  Use pulling compound or lubricant if necessary. Use  

compounds that will not damage conductor or insulat ion. 

3)  Use pulling means, including fish tape, cable, rope , and 

basket-weave wire or cable grips, that will not dam age 

media or raceway. 

e.  Wiring within Enclosures: Bundle, lace, and train c onductors 

to terminal points with no excess and without excee ding 

manufacturer's limitations on bending radii. Provid e and use 

lacing bars and distribution spools. 

f.  Separation of Wires: Separate speaker/microphone, l ine-level, 

speaker-level, and power-wiring runs. Run in separa te raceways 

or, if exposed or in same enclosure, provide 12-inc h (300-mm) 

minimum separation between conductors to speaker/mi crophones 

and adjacent parallel power and telephone wiring. P rovide 

separation as recommended by equipment manufacturer  for other 

conductors. 

g.  Splices, Taps, and Terminations: Make splices, taps , and 

terminations on numbered terminal strips in junctio n, pull, 

and outlet boxes; terminal cabinets; and equipment enclosures. 
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Install terminal cabinets where there are splices, taps, or 

terminations for eight or more conductors. 

h.  Impedance and Level Matching: Carefully match input  and output 

impedances and signal levels at signal interfaces. Provide 

matching networks if required. 

i.  Identification of Conductors and Cables: Comply wit h 

requirements in Section 271500 "Communications Hori zontal 

Cabling" for cable administration, cable schedule, and cable 

and wire identification. 

j.  Equipment Identification: 

1)  Comply with requirements in Section 260553 "Identif ication 

for Electrical Systems" for equipment labels and si gns and 

labeling installation requirements. 

2)  Label stations, controls, and indications using app roved 

consistent nomenclature. 

3.  GROUNDING 

a.  Ground cable shields and equipment to eliminate sho ck hazard 

and to minimize ground loops, common-mode returns, noise 

pickup, cross talk, and other signal impairments. 

b.  Signal Ground Terminal: Locate at main equipment ca binet. 

Isolate from power system and equipment grounding e xcept at 

connection to main building ground bus. 

c.  Grounding Provisions: Comply with requirements in 

Section 260526 "Grounding and Bonding for Electrica l Systems." 

4.  FIELD QUALITY CONTROL 

a.  Manufacturer's Field Service: Engage a factory-auth orized 

service representative to inspect, test, and adjust  

components, assemblies, and equipment installations , including 

connections. 

b.  Perform tests and inspections. 

1)  Manufacturer's Field Service: Engage a factory-auth orized 

service representative to inspect components, assem blies, 

and equipment installations, including connections,  and to 

assist in testing. 

c.  Tests and Inspections: 

1)  Schedule tests a minimum of seven days in advance. 

2)  Report: Submit a written record of test results. 
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3)  Operational Test: Perform an operational system tes t and 

demonstrate proper operations, adjustment, and sens itivity 

of each station. Perform tests that include origina ting 

station-to-station and "All Call" messages and page s at 

each nurse-call station. Verify proper routing, vol ume 

levels, and freedom from noise and distortion. Test  each 

available message path from each station on the sys tem. 

Meet the following criteria: 

a)  Speaker Output: 90 dB plus or minus 3 dB, 300 to 30 00 

Hz, reference level threshold of audibility 0 dB at  0.02 

mPa of sound pressure. 

b)  Gain from patient's bedside station to nurse statio n, 

with distortion less than 65 dB (plus or minus 3 dB , 300 

to 3000 Hz). 

c)  Signal-to-Noise Ratio: Hum and noise level at least  45 

dB below full output. 

4)  Test Procedure: 

a)  Frequency Response: Determine frequency response of  two 

transmission paths by transmitting and recording au dio 

tones. 

b)  Signal-to-Noise Ratio: Measure the ratio of signal to 

noise of the complete system at normal gain setting s 

using the following procedure: Disconnect a 

speaker/microphone and replace it in the circuit wi th a 

signal generator using a 1000-Hz signal. Measure th e 

ratio of signal to noise and repeat the test for fo ur 

speaker microphones. 

c)  Distortion Test: Measure distortion at normal gain 

settings and rated power. Feed signals at frequenci es of 

300, 400, 1000, and 3000 Hz into each nurse-call 

equipment amplifier, and measure the distortion in the 

amplifier output. 

d.  Retesting: Rectify deficiencies indicated by tests and 

completely retest work affected by such deficiencie s at 

Contractor's expense. Verify, by the system test, t hat the 

total system meets these Specifications and complie s with 

applicable standards. Report results in writing. 
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e.  Inspection: Verify that units and controls are prop erly 

labeled and interconnecting wires and terminals are  

identified. 

f.  Prepare test and inspection reports. 

5.  ADJUSTING 

a.  Occupancy Adjustments: When requested within 12 mon ths of date 

of Substantial Completion, provide on-site assistan ce in 

adjusting sound levels and controls to suit actual occupied 

conditions. Provide up to three visits to Project d uring 

other-than-normal operating hours for this purpose .  

6.  DEMONSTRATION 

a.  Engage a factory-authorized service representative to train 

Owner's maintenance personnel and caregiver staff t o adjust, 

operate, and maintain nurse-call equipment. 

PART 4 -  END OF SECTION 275223 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 
28 05 00 - 1 

 

SECTION 28 05 00 
COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 
A. This Section, Common Work Results for Electronic  Safety and Security 

(ESS), applies to all sections of Division 28. 

B. Furnish and install fully functional electronic safety and security 

cabling system(s), equipment and approved accessori es in accordance with 

the specification section(s), drawing(s), and refer enced publications.  

Capacities and ratings of cable and other items and  arrangements for the 

specified items are shown on each system’s required  Bill of Materials 

(BOM) and verified on the approved system drawing(s ). If there is a 

conflict between contract’s specification(s) and dr awings(s), the 

contract’s specification requirements shall prevail . 

C. The Contractor shall provide a fully functional and operating ESS, 

programmed, configured, documented, and tested as r equired herein and 

the respective Safety and Security System Specifica tion(s).  The 

Contractor shall provide calculations and analysis to support design and 

engineering decisions as specified in submittals.  The Contractor shall 

provide and pay all labor, materials, and equipment , sales and gross 

receipts and other taxes.  The Contractor shall sec ure and pay for plan 

check fees, permits, other fees, and licenses neces sary for the 

execution of work as applicable for the project.  G ive required notices; 

the Contractor will comply with codes, ordinances, regulations, and 

other legal requirements of public authorities, whi ch bear on the 

performance of work. 

D. The Contractor shall provide an ESS, installed, programmed, configured, 

documented, and tested.  The security system shall include but not 

limited to: physical access control, intrusion dete ction, duress alarms, 

elevator control interface, video assessment and su rveillance,  video 

recording and storage, delayed egress, personal pro tection system, 

intercommunication system, fire alarm interface, eq uipment cabinetry, 

dedicated photo badging system and associated live camera, report 

printer, photo badge printer, and uninterruptible p ower supplies (UPS) 

interface.  Operator training is required as part o f the Security 

Contractors scope and shall be provided by the Owne r. The Security 

Contractor shall still be required to provide neces sary maintenance and 

troubleshooting manuals as well as submittals as id entified herein.  The 

work shall include the procurement and installation  of electrical wire 
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and cables, the installation and testing of all sys tem components.  

Inspection, testing, demonstration, and acceptance of equipment, 

software, materials, installation, documentation, a nd workmanship, shall 

be as specified herein.  The Contractor shall provi de all associated 

installation support, including the provision of pr imary electrical 

input power circuits. 

E. Repair Service Replacement Parts On-site service  during the warranty 

period shall be provided as specified under “Emerge ncy Service”.  The 

Contractor shall guarantee all parts and labor for a term of one (1) 

year, unless dictated otherwise in this specificati on from the 

acceptance date of the system as described in Part 5 of this 

Specification.  The Contractor shall be responsible  for all equipment, 

software, shipping, transportation charges, and exp enses associated with 

the service of the system for one (1) year.  The Co ntractor shall 

provide 24-hour telephone support for the software program at no 

additional charge to the owner.  Software support s hall include all 

software updates that occur during the warranty per iod.   

F. Section Includes: 

1. Description of Work for Electronic Security Syst ems, 

2. Electronic security equipment coordination with relating Divisions, 

3. Submittal Requirements for Electronic Security, 

4. Miscellaneous Supporting equipment and materials  for Electronic 

Security,  

5. Electronic security installation requirements. 

 

1.2 RELATED WORK 

 
A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.  

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 

application and use.  

C. Section 08 71 00 - DOOR HARDWARE. Requirements f or door installation.  

D. Section 26 05 11 - REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS. 

Requirements for connection of high voltage.  

E. Section 26 05 19 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW). Requirements for power cable s. 

F. Section 26 05 33 – RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS. 

Requirements for infrastructure.  

G. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.  

H. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for grounding of equipment.  
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I. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.  

J. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY 

SYSTEMS. Requirements for Commissioning.  

K. Section 28 13 00 - PHYSICAL ACCESS CONTROL SYSTE MS (PACS). For physical 

access control integration.  

L. Section 28 23 00 - VIDEO SURVEILLANCE. Requireme nts for security camera 

systems.  

M. Section 28 26 00 - ELECTRONIC PERSONAL PROTECTIO N SYSTEM (EPPS). 

Requirements for emergency and interior communicati ons.  

1.3 DEFINITIONS 

A. AGC:  Automatic Gain Control. 

B. Basket Cable Tray:  A fabricated structure consi sting of wire mesh 

bottom and side rails.  

C. BICSI:  Building Industry Consulting Service Int ernational. 

D. CCD:  Charge-coupled device. 

E. Central Station:  A PC with software designated as the main controlling 

PC of the security access system.  Where this term is presented with 

initial capital letters, this definition applies. 

F. Channel Cable Tray:  A fabricated structure cons isting of a one-piece, 

ventilated-bottom or solid-bottom channel section. 

G. Controller:  An intelligent peripheral control u nit that uses a computer 

for controlling its operation.  Where this term is presented with an 

initial capital letter, this definition applies. 

H. CPU:  Central processing unit. 

I. Credential:  Data assigned to an entity and used  to identify that 

entity. 

J. DGP:  Data Gathering Panel – component of the Ph ysical Access Control 

System capable to communicate, store and process in formation received 

from readers, reader modules, input modules, output  modules, and 

Security Management System.   

K. DTS:  Digital Termination Service:  A microwave- based, line-of-sight 

communications provided directly to the end user. 

L. EMI:  Electromagnetic interference. 

M. EMT:  Electric Metallic Tubing. 

N. ESS:  Electronic Security System. 

O. File Server:  A PC in a network that stores the programs and data files 

shared by users. 

P. GFI:  Ground fault interrupter. 

Q. IDC:  Insulation displacement connector. 
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R. Identifier:  A credential card, keypad personal identification number or 

code, biometric characteristic, or other unique ide ntification entered 

as data into the entry-control database for the pur pose of identifying 

an individual.  Where this term is presented with a n initial capital 

letter, this definition applies. 

S. I/O:  Input/Output. 

T. Intrusion Zone:  A space or area for which an in trusion must be detected 

and uniquely identified, the sensor or group of sen sors assigned to 

perform the detection, and any interface equipment between sensors and 

communication link to central-station control unit.  

U. Ladder Cable Tray:  A fabricated structure consi sting of two 

longitudinal side rails connected by individual tra nsverse members 

(rungs). 

V. LAN:  Local area network. 

W. LCD:  Liquid-crystal display. 

X. LED:  Light-emitting diode. 

Y. Location:  A Location on the network having a PC -to-Controller 

communications link, with additional Controllers at  the Location 

connected to the PC-to-Controller link with RS-485 communications loop. 

 Where this term is presented with an initial capit al letter, this 

definition applies. 

Z. Low Voltage:  As defined in NFPA 70 for circuits  and equipment operating 

at less than 50 V or for remote-control and signali ng power-limited 

circuits. 

AA. M-JPEG:  Motion – Joint Photographic Experts Gr oup. 

BB. MPEG:  Moving picture experts group. 

CC. NEC:  National Electric Code 

DD. NEMA:  National Electrical Manufacturers Associ ation 

EE. NFPA:  National Fire Protection Association 

FF. NTSC:  National Television System Committee. 

GG. NRTL:  Nationally Recognized Testing Laboratory .  

HH. Open Cabling:  Passing telecommunications cabli ng through open space 

(e.g., between the studs of a wall cavity). 

II. PACS: Physical Access Control System; A system comprised of cards, 

readers, door controllers, servers and software to control the physical 

ingress and egress of people within a given space 

JJ. PC:  Personal computer.  This acronym applies t o the Central Station, 

workstations, and file servers. 
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KK. PCI Bus:  Peripheral component interconnect; a peripheral bus providing 

a high-speed data path between the CPU and peripher al devices (such as 

monitor, disk drive, or network). 

LL. PDF:  (Portable Document Format.) The file form at used by the Acrobat 

document exchange system software from Adobe. 

MM. RCDD:  Registered Communications Distribution D esigner. 

NN. RFI:  Radio-frequency interference. 

OO. RIGID:  Rigid conduit is galvanized steel tubin g, with a tubing wall 

that is thick enough to allow it to be threaded.   

PP. RS-232:  An TIA/EIA standard for asynchronous s erial data communications 

between terminal devices.  This standard defines a 25-pin connector and 

certain signal characteristics for interfacing comp uter equipment. 

QQ. RS-485:  An TIA/EIA standard for multipoint com munications. 

RR. Solid-Bottom or Non-ventilated Cable Tray:  A f abricated structure 

consisting of integral or separate longitudinal sid e rails, and a bottom 

without ventilation openings. 

SS. SMS:  Security Management System – A SMS is sof tware that incorporates 

multiple security subsystems (e.g., physical access  control, intrusion 

detection, closed circuit television, intercom) int o a single platform 

and graphical user interface. 

TT. TCP/IP:  Transport control protocol/Internet pr otocol incorporated into 

Microsoft Windows. 

UU. Trough or Ventilated Cable Tray:  A fabricated structure consisting of 

integral or separate longitudinal rails and a botto m having openings 

sufficient for the passage of air and using 75 perc ent or less of the 

plan area of the surface to support cables. 

VV. UPS:  Uninterruptible Power Supply 

XX. UTP:  Unshielded Twisted Pair 

YY. Workstation:  A PC with software that is config ured for specific limited 

security system functions. 

1.4 QUALITY ASSURANCE  

A. Manufacturers Qualifications: The manufacturer s hall regularly and 

presently produce, as one of the manufacturer's pri ncipal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, on 

three installations of similar size and type as thi s project, for 

approximately three years. 
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2. The Government reserves the right to require the  Contractor to submit 

a list of installations where the products have bee n in operation 

before approval. 

C. Contractor Qualification: 

1. The Contractor or security sub-contractor shall be a licensed 

security Contractor with a minimum of five (5) year s experience 

installing and servicing systems of similar scope a nd complexity.  

The Contractor shall be an authorized regional repr esentative of the 

Security Management System’s (PACS) manufacturer.  The Contractor 

shall provide four (4) current references from clie nts with systems 

of similar scope and complexity which became operat ional in the past 

three (3) years.  At least three (3) of the referen ces shall be 

utilizing the same system components, in a similar configuration as 

the proposed system.  The references must include a  current point of 

contact, company or agency name, address, telephone  number, complete 

system description, date of completion, and approxi mate cost of the 

project.  The owner reserves the option to visit th e reference sites, 

with the site owner’s permission and representative , to verify the 

quality of installation and the references’ level o f satisfaction 

with the system.  The Contractor shall provide copi es of system 

manufacturer certification for all technicians.  Th e Contractor shall 

only utilize factory-trained technicians to install , program, and 

service the PACS.  The Contractor shall only utiliz e factory-trained 

technicians to install, terminate and service contr oller/field panels 

and reader modules.  The technicians shall have a m inimum of five (5) 

continuous years of technical experience in electro nic security 

systems.  The Contractor shall have a local service  facility.  The 

facility shall be located within 60 miles of the pr oject site.  The 

local facility shall include sufficient spare parts  inventory to 

support the service requirements associated with th is contract.  The 

facility shall also include appropriate diagnostic equipment to 

perform diagnostic procedures.  The COR reserves th e option of 

surveying the company’s facility to verify the serv ice inventory and 

presence of a local service organization. 

2. The Contractor shall provide proof project super intendent with BICSI 

Certified Commercial Installer Level 1, Level 2, or  Technician to 

provide oversight of the project. 

3. Cable installer must have on staff a Registered Communication 

Distribution Designer (RCDD) certified by Building Industry 

Consulting Service International.  The staff member  shall provide 
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consistent oversight of the project cabling through out design, 

layout, installation, termination and testing. 

 
D. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render satisfactory 

service to this installation within four hours of r eceipt of 

notification that service is needed. Submit name an d address of service 

organizations. 

1.5 GENERAL ARANGEMENT OF CONTRACT DOCUMENTS 

A. The Contract Documents supplement to this specif ication indicates 

approximate locations of equipment.  The installati on and/or locations 

of the equipment and devices shall be governed by t he intent of the 

design; specification and Contract Documents, with due regard to actual 

site conditions, recommendations, ambient factors a ffecting the 

equipment and operations in the vicinity.  The Cont ract Documents are 

diagrammatic and do not reveal all offsets, bends, elbows, components, 

materials, and other specific elements that may be required for proper 

installation.  If any departure from the contract d ocuments is deemed 

necessary, or in the event of conflicts, the Contra ctor shall submit 

details of such departures or conflicts in writing to the owner or 

owner’s representative for his or her comment and/o r approval before 

initiating work. 

B. Anything called for by one of the Contract Docum ents and not called for 

by the others shall be of like effect as if require d or called by all, 

except if a provision clearly designed to negate or  alter a provision 

contained in one or more of the other Contract Docu ments shall have the 

intended effect. In the event of conflicts among th e Contract Documents, 

the Contract Documents shall take precedence in the  following order: the 

Form of Agreement; the Supplemental General Conditi ons; the Special 

Conditions; the Specifications with attachments; an d the drawings. 

1.6 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery,  storage or 

installation of equipment or material which has not  had prior approval 

will not be permitted at the job site. 

C. Submittals for individual systems and equipment assemblies which consist 

of more than one item or component shall be made fo r the system or 

assembly as a whole.  Partial submittals will not b e considered for 

approval. 
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1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

D. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

 
2. Parts list which shall include those replacement  parts recommended by 

the equipment manufacturer, quantity of parts, curr ent price and 

availability of each part. 

E. Submittals shall be in full compliance of the Co ntract Documents.  All 

submittals shall be provided in accordance with thi s section.  

Submittals lacking the breath or depth these requir ements will be 

considered incomplete and rejected.  Submissions ar e considered 

multidisciplinary and shall require coordination wi th applicable 

divisions to provide a complete and comprehensive s ubmission package. 

All submittals shall include adequate descriptive l iterature, catalog 

cuts, shop drawings and other data necessary for th e Government to 

ascertain that the proposed equipment and materials  comply with 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify equipment being sub mitted. Additional 

general provisions are as follows:   

1. The Contractor shall schedule submittals in orde r to maintain the 

project schedule.  For coordination drawings refer to Specification 

Section 01 33 10 - Design Submittal Procedures, whi ch outline basic 

submittal requirements and coordination.  Section 0 1 33 10 shall be 

used in conjunction with this section.     

2. The Contractor shall identify variations from re quirements of 

Contract Documents and state product and system lim itations, which 

may be detrimental to successful performance of the  completed work or 

system.   

3. Each package shall be submitted at one (1) time for each review and 

include components from applicable disciplines (e.g ., electrical 

work, architectural finishes, door hardware, etc.) which are required 

to produce an accurate and detailed depiction of th e project.   

4. Manufacturer’s information used for submittal sh all have pages with 

items for approval tagged, items on pages shall be identified, and 

capacities and performance parameters for review sh all be clearly 
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marked through use of an arrow or highlighting.  Pr ovide space for 

COR and Contractor review stamps.  

5. Technical Data Drawings shall be in the latest v ersion of AutoCAD®, 

drawn accurately, and in accordance with VA CAD Sta ndards CAD 

Standard Application Guide, and VA BIM Guide.  FREE HAND SKETCHES OR 

COPIED VERSIONS OF THE CONSTRUCTION DOCUMENTS WILL NOT BE ACCEPTED.  

The Contractor shall not reproduce Contract Documen ts or copy 

standard information as the basis of the Technical Data Drawings.  If 

departures from the technical data drawings are sub sequently deemed 

necessary by the Contractor, details of such depart ures and the 

reasons thereof shall be submitted in writing to th e COR for approval 

before the initiation of work. 

6. Packaging:  The Contractor shall organize the su bmissions according 

to the following packaging requirements.   

a. Binders:  For each manual, provide heavy duty, c ommercial quality, 

durable three (3) ring vinyl covered loose leaf bin ders, sized to 

receive 8.5 x 11 in paper, and appropriate capacity  to accommodate 

the contents.  Provide a clear plastic sleeve on th e spine to hold 

labels describing the contents.  Provide pockets in  the covers to 

receive folded sheets. 

1) Where two (2) or more binders are necessary to a ccommodate 

data; correlate data in each binder into related gr oupings 

according to the Project Manual table of contents.  Cross-

referencing other binders where necessary to provid e essential 

information for communication of proper operation a nd/or 

maintenance of the component or system. 

2) Identify each binder on the front and spine with  printed binder 

title, Project title or name, and subject matter co vered.  

Indicate the volume number if applicable. 

b. Dividers:  Provide heavy paper dividers with cel luloid tabs for 

each Section.  Mark each tab to indicate contents. 

c. Protective Plastic Jackets:  Provide protective transparent 

plastic jackets designed to enclose diagnostic soft ware for 

computerized electronic equipment. 

d. Text Material:  Where written material is requir ed as part of the 

manual use the manufacturer's standard printed mate rial, or if not 

available, specially prepared data, neatly typewrit ten on 8.5 

inches by 11 inches 20 pound white bond paper. 
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e. Drawings:  Where drawings and/or diagrams are re quired as part of 

the manual, provide reinforced punched binder tabs on the drawings 

and bind them with the text. 

1) Where oversized drawings are necessary, fold the  drawings to 

the same size as the text pages and use as a foldou t. 

2) If drawings are too large to be used practically  as a foldout, 

place the drawing, neatly folded, in the front or r ear pocket 

of the binder.  Insert a type written page indicati ng the 

drawing title, description of contents and drawing location at 

the appropriate location of the manual. 

3) Drawings shall be sized to ensure details and te xt is of 

legible size.  Text shall be no less than 1/16” tal l. 

f. Manual Content:  Submit in accordance with Secti on 01 00 00, 

GENERAL REQUIREMENTS. 

1) Maintenance and Operation Manuals: Submit as req uired for 

systems and equipment specified in the technical se ctions. 

Furnish four copies, bound in hardback binders, (ma nufacturer's 

standard binders) or an approved equivalent. Furnis h one 

complete manual as specified in the technical secti on but in no 

case later than prior to performance of systems or equipment 

test, and furnish the remaining manuals prior to co ntract 

completion. 

2) Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of 

the system, equipment, building, name of Contractor , and 

contract number. Include in the manual the names, a ddresses, 

and telephone numbers of each subcontractor install ing the 

system or equipment and the local representatives f or the 

system or equipment. 

3) The manuals shall include: 

a) Internal and interconnecting wiring and control diagrams 

with data to explain detailed operation and control  of the 

equipment. 

b) A control sequence describing start-up, operatio n, and 

shutdown. 

c) Description of the function of each principal it em of 

equipment. 

d) Installation and maintenance instructions. 

e) Safety precautions. 

f) Diagrams and illustrations. 
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g) Testing methods. 

h) Performance data. 

i) Pictorial "exploded" parts list with part number s. Emphasis 

shall be placed on the use of special tools and ins truments. 

 The list shall indicate sources of supply, recomme nded 

spare parts, and name of servicing organization. 

j) Appendix; list qualified permanent servicing org anizations 

for support of the equipment, including addresses a nd 

certified qualifications. 

g. Binder Organization:  Organize each manual into separate sections 

for each piece of related equipment.  At a minimum,  each manual 

shall contain a title page, table of contents, copi es of Product 

Data supplemented by drawings and written text, and  copies of each 

warranty, bond, certifications, and service Contrac t issued. Refer 

to Group I through V Technical Data Package Submitt al requirements 

for required section content.   

h. Title Page: Provide a title page as the first sh eet of each manual 

to include the following information; project name and address, 

subject matter covered by the manual, name and addr ess of the 

Project, date of the submittal, name, address, and telephone 

number of the Contractor, and cross references to r elated systems 

in other operating and/or maintenance manuals. 

i. Table of Contents: After the title page, include  a type written 

table of contents for each volume, arranged systema tically 

according to the Project Manual format.  Provide a list of each 

product included, identified by product name or oth er appropriate 

identifying symbols and indexed to the content of t he volume.  

Where more than one (1) volume is required to hold data for a 

particular system, provide a comprehensive table of  contents for 

all volumes in each volume of the set. 

j. General Information Section: Provide a general i nformation section 

immediately following the table of contents, listin g each product 

included in the manual, identified by product name.   Under each 

product, list the name, address, and telephone numb er of the 

installer and maintenance Contractor.  In addition,  list a local 

source for replacement parts and equipment. 

k. Drawings: Provide specially prepared drawings wh ere necessary to 

supplement the manufacturers printed data to illust rate the 

relationship between components of equipment or sys tems, or 

provide control or flow diagrams.  Coordinate these  drawings with 
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information contained in Project Record Drawings to  assure correct 

illustration of the completed installation.  

l. Manufacturer’s Data:  Where manufacturer's stand ard printed data 

is included in the manuals, include only those shee ts that are 

pertinent to the part or product installed.  Mark e ach sheet to 

identify each part or product included in the insta llation.  Where 

more than one (1) item in tabular format is include d, identify 

each item, using appropriate references from the Co ntract 

Documents.  Identify data that is applicable to the  installation 

and delete references to information which is not a pplicable. 

m. Where manufacturer's standard printed data is no t available and 

the information is necessary for proper operation a nd maintenance 

of equipment or systems, or it is necessary to prov ide additional 

information to supplement the data included in the manual, prepare 

written text to provide the necessary information.  Organize the 

text in a consistent format under a separate headin g for different 

procedures.  Where necessary, provide a logical seq uence of 

instruction for each operating or maintenance proce dure.  Where 

similar or more than one product is listed on the s ubmittal the 

Contractor shall differentiate by highlighting the specific 

product to be utilized. 

n. Calculations: Provide a section for circuit and panel 

calculations.     

o. Loading Sheets:   Provide a section for DGP Load ing Sheets. 

p. Certifications:  Provide section for Contractor’ s manufacturer 

certifications.  

7. Contractor Review:  Review submittals prior to t ransmittal.  

Determine and verify field measurements and field c onstruction 

criteria.  Verify manufacturer’s catalog numbers an d conformance of 

submittal with requirements of contract documents.  Return non-

conforming or incomplete submittals with requiremen ts of the work and 

contract documents.  Apply Contractor’s stamp with signature 

certifying the review and verification of products occurred, and the 

field dimensions, adjacent construction, and coordi nation of 

information is in accordance with the requirements of the contract 

documents. 

8. Resubmission:  Revise and resubmit submittals as  required within 15 

calendar days of return of submittal.  Make resubmi ssions under 

procedures specified for initial submittals.  Ident ify all changes 

made since previous submittal. 
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9. Product Data:  Within 15 calendar days after exe cution of the 

contract, the Contractor shall submit for approval a complete list of 

all of major products proposed for use.  The data s hall include name 

of manufacturer, trade name, model number, the asso ciated contract 

document section number, paragraph number, and the referenced 

standards for each listed product.  

F. Group 1 Technical Data Package:  Group I Technic al Data Package shall be 

one submittal consisting of the following content a nd organization.  

Refer to VA Special Conditions Document for drawing  format and content 

requirements.  The data package shall include the f ollowing: 

1. Section I - Drawings:   

a. General – Drawings shall conform to VA CAD Stand ards Guide.  All 

text associated with security details shall be 1/8”  tall and meet 

VA text standard for AutoCAD™ drawings. 

b. Cover Sheet – Cover sheet shall consist of Proje ct Title and 

Address, Project Number, Area and Vicinity Maps.  

c. General Information Sheets – General Information  Sheets shall 

consist of General Notes, Abbreviations, Symbols, W ire and Cable 

Schedule, Project Phasing, and Sheet Index. 

d. Floor Plans – Floor plans shall be produced from  the Architectural 

backgrounds issued in the Construction Documents.  The contractor 

shall receive floor plans from the prime A/E to dev elop these 

drawing sets.  Security devices shall be placed on drawings in 

scale.  All text associated with security details s hall be 1/8” 

tall and meet VA text standard for AutoCAD™ drawing s.  Floor plans 

shall identify the following: 

1) Security devices by symbol, 

2) The associated device point number (derived from  the loading 

sheets),  

3) Wire & cable types and counts  

4) Conduit sizing and routing  

5) Conduit riser systems  

6) Device and area detail call outs 

e. Architectural details – Architectural details sh all be produced 

for each device mounting type (door details for EEC S and IDS, 

Intrusion Detection system (motion sensor, vibratio n, microwave  

Motion Sensor and Camera mounting,   

f. Riser Diagrams – Contractor shall provide a rise r diagram 

indicating riser architecture and distribution of t he SMS 

throughout the facility (or area in scope).   
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g. Block Diagrams – Contractor shall provide a bloc k diagram for the 

entire system architecture and interconnections wit h SMS 

subsystems.  Block diagram shall identify SMS subsy stem (e.g., 

electronic entry control, intrusion detection, clos ed circuit 

television, intercom, and other associated subsyste ms) 

integration; and data transmission and media conver sion 

methodologies. 

h. Interconnection Diagrams – Contractor shall prov ide 

interconnection diagram for each sensor, and device  component.  

Interconnection diagram shall identify termination locations, 

standard wire detail to include termination schedul e.  Diagram 

shall also identify interfaces to other systems suc h as elevator 

control, fire alarm systems, and security managemen t systems.     

i. Security Details:   

1) Panel Assembly Detail – For each panel assembly,  a panel 

assembly details shall be provided identifying indi vidual panel 

component size and content.  

2) Panel Details – Provide security panel details i dentify general 

arrangement of the security system components, back board size, 

wire through size and location, and power circuit r equirements.  

3) Device Mounting Details – Provide mounting detai led drawing for 

each security device (physical access control syste m, intrusion 

detection, video surveillance and assessment, and i ntercom 

systems) for each type of wall and ceiling configur ation in 

project.  Device details shall include device, moun ting detail, 

wiring and conduit routing.  

4) Details of connections to power supplies and gro unding 

5) Details of surge protection device installation 

6) Sensor detection patterns – Each system sensor s hall have 

associated detection patterns.   

7) Equipment Rack Detail – For each equipment rack,  provide a 

scaled detail of the equipment rack location and ra ck space 

utilization.  Use of BISCI wire management standard s shall be 

employed to identify wire management methodology.  Transitions 

between equipment racks shall be shown to include u se vertical 

and horizontal latter rack system.    

8) Security Control Room – The contractor shall pro vide a layout 

plan for the Security Control Room.  The layout pla n shall 

identify all equipment and details associated with the 

installation. 
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9) Operator Console – The contractor shall provide a layout plan 

for the Operator Console.  The layout plan shall id entify all 

equipment and details associated with the installat ion.  

Equipment room - the contractor shall provide a lay out plan for 

the equipment room.  The layout plan shall identify  all 

equipment and details associated with the installat ion.   

10) Equipment Room – Equipment room details shall p rovide 

architectural, electrical, mechanical, plumbing, IT /Data and 

associated equipment and device placements both ver tical and 

horizontally.     

j. Electrical Panel Schedule – Electrical Panel Det ails shall be 

provided for all SMS systems electrical power circu its.  Panel 

details shall be provided identifying panel type (S tandard, 

Emergency Power, Emergency/Uninterrupted Power Sour ce, and 

Uninterrupted Power Source Only), panel location, c ircuit number, 

and circuit amperage rating. 

k. Door Schedule – A door schedule shall be develop ed for each door 

equipped with electronic security components.  At a  minimum, the 

door schedule shall be coordinated with Division 08  work and 

include the following information:  

1) Item Number 

2) Door Number (Derived from A/E Drawings) 

3) Floor Plan Sheet Number 

4) Standard Detail Number 

5) Door Description (Derived from Loading Sheets) 

6) Data Gathering Panel Input Number 

7) Door Position or Monitoring Device Type & Model Number 

8) Lock Type, Model Number & Power Input/Draw (stan dby/active) 

9) Card Reader Type & Model Number 

10) Shunting Device Type & Model Number 

11) Sounder Type & Model Number 

12) Manufacturer 

13) Misc. devices as required 

a) Delayed Egress Type & Model Number 

b) Intercom 

c) Camera  

d) Electric Transfer Hinge 

e) Electric Pass-through device 

14) Remarks column indicating special notes or door  configurations  
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2. Camera Schedule - A camera schedule shall be dev eloped for each 

camera.  Contractors shall coordinate with the COR to determine 

camera starting numbers and naming conventions.  Al l drawings shall 

identify wire and cable standardization methodology .  Color coding of 

all wiring conductors and jackets is required and s hall be 

communicated consistently throughout the drawings p ackage submittal. 

 At a minimum, the camera schedule shall include th e following 

information:  

a. Item Number 

b. Camera Number 

c. Naming Conventions 

d. Description of Camera Coverage 

e. Camera Location  

f. Floor Plan Sheet Number 

g. Camera Type 

h. Mounting Type   

i. Standard Detail Reference 

j. Power Input & Draw 

k. Power Panel Location 

l. Remarks Column for Camera 

3. Section II – Data Gathering Panel Documentation Package 

a. Contractor shall provide Data Gathering Panel (D GP) input and 

output documentation packages for review at the Sho p Drawing 

submittal stage and also with the as-built document ation package. 

 The documentation packages shall be provided in bo th printed and 

magnetic form at both review stages. 

b. The Contractor shall provide loading sheet docum entation package 

for the associated DGP, including input and output boards for all 

field panels associated with the project.  Document ation shall be 

provided in current version Microsoft Excel spreads heets following 

the format currently utilized by VA.  A separate sp readsheet file 

shall be generated for each DGP and associated fiel d panels.   

c. The spreadsheet names shall follow a sequence th at shall display 

the spreadsheets in numerical order according to th e DGP system 

number.  The spreadsheet shall include the prefix i n the file name 

that uniquely identifies the project site.  The spr eadsheet shall 

detail all connected items such as card readers, al arm inputs, and 

relay output connections.  The spreadsheet shall in clude an 

individual section (row) for each panel input, outp ut and card 

reader.  The spreadsheet shall automatically calcul ate the system 
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numbers for card readers, inputs, and outputs based  upon data 

entered in initialization fields. 

d. All entries must be verified against the field d evices.  Copies of 

the floor plans shall be forwarded under separate c over. 

e. The DGP spreadsheet shall include an entry secti on for the 

following information: 

1) DGP number 

2) First Reader Number  

3) First Monitor Point Number  

4) First Relay Number  

5) DGP, input or output Location 

6) DGP Chain Number 

7) DGP Cabinet Tamper Input Number  

8) DGP Power Fail Input Number   

9) Number of Monitor Points Reserved For Expansion Boards   

10) Number of Control Points (Relays) Reserved For Expansion Boards 

f. The DGP, input module and output module spreadsh eets shall 

automatically calculate the following information b ased upon the 

associated entries in the above fields: 

1) System Numbers for Card Readers   

2) System Numbers for Monitor Point Inputs 

3) System Numbers for Control Points (Relays) 

4) Next DGP or input module First Monitor Point Num ber 

5) Next DGP or output module First Control Point Nu mber 

g. The DGP spreadsheet shall provide the following information for 

each card reader: 

1) DGP Reader Number 

2) System Reader Number 

3) Cable ID Number 

4) Description Field (Room Number) 

5) Description Field (Device Type i.e.: In Reader, Out Reader, 

etc.) 

6) Description Field  

7) DGP Input Location  

8) Date Test 

9) Date Passed 

10) Cable Type 

11) Camera Numbers (of cameras viewing the reader l ocation) 

h. The DGP and input module spreadsheet shall provi de the following 

information for each monitor point (alarm input).   
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1) DGP Monitor Point Input Number 

2) System Monitor Point Number 

3) Cable ID Number 

4) Description Field (Room Number) 

5) Description Field (Device Type i.e.: Door Contac t, Motion 

Detector, etc.) 

7) DGP or input module Input Location  

8) Date Test 

9) Date Passed 

10) Cable Type 

11) Camera Numbers (of associated alarm event prese t call-ups)  

i. The DGP and output module spreadsheet shall prov ide the following 

information for each control point (output relay).   

1) DGP Control Point (Relay) Number 

2) System (Control Point) Number 

3) Cable ID Number 

4) Description Field (Room Number) 

5) Description Field (Device: Lock Control, Local S ounder, etc.) 

6) Description Field   

7) DGP or OUTPUT MODULE Output Location 

8) Date Test 

9) Date Passed Cable Type 

10) Camera Number (of associated alarm event preset  call-ups) 

j. The DGP, input module and output module spreadsh eet shall include 

the following information or directions in the head er and footer: 

1) Header 

a) DGP Input and Output Worksheet 

b) Enter Beginning Reader, Input, and Output Starti ng Numbers 

and Sheet Will Automatically Calculate the Remainin g System 

Numbers. 

2) Footer 

a) File Name 

b) Date Printed 

c) Page Number 

4. Section III - Manufacturers’ Data:  The data pac kage shall include 

manufacturers’ data for all materials and equipment , including 

sensors, local processors and console equipment pro vided under this 

specification.  

5. Section IV - System Description and Analysis:  T he data package shall 

include system descriptions, analysis, and calculat ions used in 
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sizing equipment required by these specifications.  Descriptions and 

calculations shall show how the equipment will oper ate as a system to 

meet the performance requirements of this specifica tion.  The data 

package shall include the following: 

a. Central processor memory size; communication spe ed and protocol 

description; rigid disk system size and configurati on; flexible 

disk system size and configuration; back-up media s ize and 

configuration; alarm response time calculations; co mmand response 

time calculations; start-up operations; expansion c apability and 

method of implementation; sample copy of each repor t specified; 

and color photographs representative of typical gra phics. 

b. Software Data: The data package shall consist of  descriptions of 

the operation and capability of the system, and app lication 

software as specified.  

c. Overall System Reliability Calculations: The dat a package shall 

include all manufacturers’ reliability data and cal culations 

required to show compliance with the specified reli ability.   

6. Section V – Certifications & References: All spe cified manufacturer’s 

certifications shall be included with the data pack age.  Contractor 

shall provide Project references as outlined in Par agraph 1.4 

“Quality Assurance”. 

G. Group II Technical Data Package 

1. The Contractor shall prepare a report of “Curren t Site Conditions” 

and submit a report to the COR documenting changes to the site, 

particularly those conditions that affect performan ce of the system 

to be installed.  The Contractor shall provide spec ification sheets, 

or written functional requirements to support the f indings, and a 

cost estimate to correct those site changes or cond itions which 

affect the installation of the system or its perfor mance.  The 

Contractor shall not correct any deficiency without  written 

permission from the COR.  

2. System Configuration and Functionality:  The con tractor shall provide 

the results of the meeting with VA to develop syste m requirements and 

functionality including but not limited to: 

a. Baseline configuration 

b. Access levels 

c. Schedules (intrusion detection, physical access control, holidays, 

etc.) 

d. Badge database 

e. System monitoring and reporting (unit level and central control) 
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f. Naming conventions and descriptors 

H. Group III Technical Data Package 

1. Development of Test Procedures:  The Contractor will prepare 

performance test procedures for the system testing.   The test 

procedures shall follow the format of the VA Testin g procedures and 

be customized to the contract requirements.  The Co ntractor will 

deliver the test procedures to the COR for approval  at least 60 

calendar days prior to the requested test date. 

I. Group IV Technical Data Package 

1. Performance Verification Test 

a. Based on the successful completion of the pre-de livery test, the 

Contractor shall finalize the test procedures and r eport forms for 

the performance verification test (PVT) and the end urance test.  

The PVT shall follow the format, layout and content  of the pre-

delivery test.  The Contractor shall deliver the PV T and endurance 

test procedures to the COR for approval.  The Contr actor may 

schedule the PVT after receiving written approval o f the test 

procedures.   The Contractor shall deliver the fina l PVT and 

endurance test reports within 14 calendar days from  completion of 

the tests.  Refer to Part 3 of this section for Sys tem Testing and 

Acceptance requirements. 

2. Training Documentation 

a. New Facilities and Major Renovations:  Familiari zation training 

shall be provided for new equipment or systems.  Tr aining can 

include site familiarization training for VA techni cians and 

administrative personnel.  Training shall include g eneral 

information on new system layout including closet l ocations, 

turnover of the completed system including all docu mentation, 

including manuals, software, key systems, and full system 

administration rights. Lesson plans and training ma nuals training 

shall be oriented to type of training to be provide d.  

b. New Unit Control Room:   

1) Provide the security personnel with training in the use, 

operation, and maintenance of the entire control ro om system 

(Unit Control and Equipment Rooms).  The training d ocumentation 

must include the operation and maintenance. The fir st of the 

training sessions shall take place prior to system turnover and 

the second immediately after turnover. Coordinate t he training 

sessions with the Owner. Completed classroom sessio ns will be 

witnessed and documented by the Architect/Engineer,  and 
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approved by the COR. Instruction is not to begin un til the 

system is operational as designed. 

2) The training documents will cover the operation and the 

maintenance manuals and the control console operato rs’ manuals 

and service manuals in detail, stressing all import ant 

operational and service diagnostic information nece ssary for 

the maintenance and operations personnel to efficie ntly use and 

maintain all systems. 

3) Provide an illustrated control console operator' s manual and 

service manual. The operator's manual shall be writ ten in 

laymen's language and printed so as to become a per manent 

reference document for the operators, describing al l control 

panel switch operations, graphic symbol definitions  and all 

indicating functions and a complete explanation of all 

software.  

4) The service manual shall be written in laymen's language and 

printed so as to become a permanent reference docum ent for 

maintenance personnel, describing how to run intern al self 

diagnostic software programs, troubleshoot head end  hardware 

and field devices with a complete scenario simulati on of all 

possible system malfunctions and the appropriate co rrective 

measures.  

5) Provide a professional color DVD instructional r ecording of all 

the operational procedures described in the operato r's manual. 

All charts used in the training session shall be cl early 

presented on the video. Any DVD found to be inferio r in 

recording or material content shall be reproduced a t no cost 

until an acceptable DVD is submitted. Provide four copies of 

the training DVD, one to the architect/engineer and  three to 

the owner. 

3. System Configuration and Data Entry:   

a. The contractor is responsible for providing all system 

configuration and data entry for the SMS and subsys tems (e.g., 

video matrix switch, intercom, digital video record ers, network 

video recorders).  All data entry shall be performe d per VA 

standards & guidelines.  The Contractor is responsi ble for 

participating in all meetings with the client to co mpile the 

information needed for data entry.  These meetings shall be 

established at the beginning of the project and inc orporated in to 

the project schedule as a milestone task.  The cont ractor shall be 
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responsible for all data collection, data entry, an d system 

configuration.  The contractor shall collect, enter , & program 

and/or configure the following components:  

1) Physical Access control system components, 

2) All intrusion detection system components,  

3) Video surveillance, control and recording system s,   

4) Intercom systems components, 

5) All other security subsystems shown in the contr act documents. 

b. The Contractor is responsible for compiling the card access 

database for the VA employees, including programmin g reader 

configurations, access shifts, schedules, exception s, card classes 

and card enrollment databases.   

c. Refer to Part 3 for system programming requireme nts and planning 

guidelines.     

4. Graphics:  Based on CAD as-built drawings develo ped for the 

construction project, create all map sets showing l ocations of all 

alarms and field devices.  Graphical maps of all al arm points 

installed under this contract including perimeter a nd exterior alarm 

points shall be delivered with the system.  The Con tractor shall 

create and install all graphics needed to make the system 

operational.  The Contractor shall utilize data fro m the contract 

documents, Contractor’s field surveys, and all othe r pertinent 

information in the Contractor’s possession to compl ete the graphics. 

The Contractor shall identify and request from the COR, any 

additional data needed to provide a complete graphi cs package.  

Graphics shall have sufficient level of detail for the system 

operator to assess the alarm.  The Contractor shall  supply hard copy, 

color examples at least 203.2 x 254 mm (8 x 10 in) of each type of 

graphic to be used for the completed Security syste m.  The graphics 

examples shall be delivered to the COR for review a nd approval at 

least 90 calendar days prior to the scheduled date the Contractor 

requires them. 

J. Group V Technical Data Package:  Final copies of  the manuals shall be 

delivered to the COR as part of the acceptance test .  The draft copy 

used during site testing shall be updated with any changes required 

prior to final delivery of the manuals.  Each manua l’s contents shall be 

identified on the cover.  The manual shall include names, addresses, and 

telephone numbers of each sub-contractor installing  equipment or 

systems, as well as the nearest service representat ives for each item of 

equipment for each system.  The manuals shall inclu de a table of 
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contents and tab sheets.  Tab sheets shall be place d at the beginning of 

each chapter or section and at the beginning of eac h appendix.  The 

final copies delivered after completion of the endu rance test shall 

include all modifications made during installation,  checkout, and 

acceptance. Six (6) hard-copies and one (1) soft co py on CD of each item 

listed below shall be delivered as a part of final systems acceptance. 

1. Functional Design Manual:  The functional design  manual shall 

identify the operational requirements for the entir e system and 

explain the theory of operation, design philosophy,  and specific 

functions.  A description of hardware and software functions, 

interfaces, and requirements shall be included for all system 

operating modes. Manufacturer developed literature may be used; 

however, shall be produced to match the project req uirements.  

2. Equipment Manual:  A manual describing all equip ment furnished 

including: 

a. General description and specifications; installa tion and checkout 

procedures; equipment electrical schematics and lay out drawings; 

system schematics and layout drawings; alignment an d calibration 

procedures; manufacturer’s repair list indicating s ources of 

supply; and interface definition. 

3. Software Manual:  The software manual shall desc ribe the functions of 

all software and include all other information nece ssary to enable 

proper loading, testing, and operation.  The manual  shall include: 

a. Definition of terms and functions; use of system  and applications 

software; procedures for system initialization, sta rt-up, and 

shutdown; alarm reports; reports generation, databa se format and 

data entry requirements; directory of all disk file s; and 

description of all communications protocols includi ng data 

formats, command characters, and a sample of each t ype of data 

transfer. 

4. Operator’s Manual:  The operator’s manual shall fully explain all 

procedures and instructions for the operation of th e system, 

including: 

a. Computers and peripherals; system start-up and s hutdown 

procedures; use of system, command, and application s software; 

recovery and restart procedures; graphic alarm pres entation; use 

of report generator and generation of reports; data  entry; 

operator commands’ alarm messages, and printing for mats; and 

system access requirements. 
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5. Maintenance Manual:  The maintenance manual shal l include 

descriptions of maintenance for all equipment inclu ding inspection, 

recommend schedules, periodic preventive maintenanc e, fault 

diagnosis, and repair or replacement of defective c omponents. 

6. Spare Parts & Components Data:  At the conclusio n of the Contractor's 

work, the Contractor shall submit to the COR a comp lete list of the 

manufacturer's recommended spare parts and componen ts required to 

satisfactorily maintain and service the systems, as  well as unit 

pricing for those parts and components. 

7. Operation, Maintenance & Service Manuals:  The C ontractor shall 

provide two (2) complete sets of operating and main tenance manuals in 

the form of an instructional manual for use by the VA Security Guard 

Force personnel.  The manuals shall be organized in to suitable sets 

of manageable size.  Where possible, assemble instr uctions for 

similar equipment into a single binder.  If multipl e volumes are 

required, each volume shall be fully indexed and co ordinated.  

8. Equipment and Systems Maintenance Manual:  The C ontractor shall 

provide the following descriptive information for e ach piece of 

equipment, operating system, and electronic system:  

a. Equipment and/or system function. 

b. Operating characteristics. 

c. Limiting conditions. 

d. Performance curves. 

e. Engineering data and test. 

f. Complete nomenclature and number of replacement parts. 

g. Provide operating and maintenance instructions i ncluding assembly 

drawings and diagrams required for maintenance and a list of items 

recommended to stock as spare parts. 

h. Provide information detailing essential maintena nce procedures 

including the following: routine operations, troubl e shooting 

guide, disassembly, repair and re-assembly, alignme nt, adjusting, 

and checking. 

i. Provide information on equipment and system oper ating procedures, 

including the following; start-up procedures, routi ne and normal 

operating instructions, regulation and control proc edures, 

instructions on stopping, shut-down and emergency i nstructions, 

required sequences for electric and electronic syst ems, and 

special operating instructions. 

j. Manufacturer equipment and systems maintenance m anuals are 

permissible. 
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9. Project Redlines:  During construction, the Cont ractor shall maintain 

an up-to-date set of construction redlines detailin g current location 

and configuration of the project components.  The r edline documents 

shall be marked with the words ‘Master Redlines’ on  the cover sheet 

and be maintained by the Contractor in the project office.  The 

Contractor will provide access to redline documents  anytime during 

the project for review and inspection by the COR or  authorized Office 

of Protection Services representative.  Master redl ines shall be 

neatly maintained throughout the project and secure d under lock and 

key in the contractor’s onsite project office.  Any  project component 

or assembly that is not installed in strict accorda nce with the 

drawings shall be so noted on the drawings.  Prior to producing 

Record Construction Documents, the contractor will submit the Master 

Redline document to the COR for review and approval  of all changes or 

modifications to the documents.  Each sheet shall h ave COR initials 

indicating authorization to produce “As Built” docu ments.  Field 

drawings shall be used for data gathering & field c hanges.  These 

changes shall be made to the master redline documen ts daily. Field 

drawings shall not be considered “master redlines”.  

10. Record Specifications:  The Contractor shall ma intain one (1) copy of 

the Project Specifications, including addenda and m odifications 

issued, for Project Record Documents.  The Contract or shall mark the 

Specifications to indicate the actual installation where the 

installation varies substantially from that indicat ed in the Contract 

Specifications and modifications issued.  (Note rel ated Project 

Record Drawing information where applicable).  The Contractor shall 

pay particular attention to substitutions, selectio n of product 

options, and information on concealed installations  that would be 

difficult to identify or measure and record later.  Upon completion 

of the mark ups, the Contractor shall submit record  Specifications to 

the COR.  As with master relines, Contractor shall maintain record 

specifications for COR review and inspection at any time. 

11. Record Product Data:  The Contractor shall main tain one (1) copy of 

each Product Data submittal for Project Record Docu ment purposes. The 

Data shall be marked to indicate the actual product  installed where 

the installation varies substantially from that ind icated in the 

Product Data submitted.  Significant changes in the  product delivered 

to the site and changes in manufacturer's instructi ons and 

recommendations for installation shall be included.   Particular 

attention will be given to information on concealed  products and 
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installations that cannot be readily identified or recorded later.  

Note related Change Orders and mark up of Record Co nstruction 

Documents, where applicable.  Upon completion of ma rk up, submit a 

complete set of Record Product Data to the COR. 

12. Miscellaneous Records:  The Contractor shall ma intain one (1) copy of 

miscellaneous records for Project Record Document p urposes.  Refer to 

other Specifications for miscellaneous record-keepi ng requirements 

and submittals concerning various construction acti vities.  Before 

substantial completion, complete miscellaneous reco rds and place in 

good order, properly identified and bound or filed,  ready for use and 

reference.  Categories of requirements resulting in  miscellaneous 

records include a minimum of the following: 

a. Certificates received instead of labels on bulk products. 

b. Testing and qualification of tradesmen. (“Contra ctor’s 

Qualifications”) 

c. Documented qualification of installation firms. 

d. Load and performance testing. 

e. Inspections and certifications. 

f. Final inspection and correction procedures. 

g. Project schedule 

13. Record Construction Documents (Record As-Built)  

a. Upon project completion, the contractor shall su bmit the project 

master redlines to the COR prior to development of Record 

construction documents.  The COR shall be given a m inimum of a 

thirty (30) day review period to determine the adeq uacy of the 

master redlines.  If the master redlines are found suitable by the 

COR, the COR will initial and date each sheet and t urn redlines 

over to the contractor for as built development.    

b. The Contractor shall provide the COR a complete set of "as-built" 

drawings and original master redlined marked "as-bu ilt" blue-line 

in the latest version of AutoCAD drawings unlocked on CD or DVD.  

The as-built drawing shall include security device number, 

security closet connection location, data gathering  panel number, 

and input or output number as applicable.  All corr ective 

notations made by the Contractor shall be legible w hen submitted 

to the COR.  If, in the opinion of the COR, any red lined notation 

is not legible, it shall be returned to the Contrac tor for re-

submission at no extra cost to the Owner.  The Cont ractor shall 

organize the Record Drawing sheets into manageable sets bound with 

durable paper cover sheets with suitable titles, da tes, and other 
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identifications printed on the cover.  The submitte d as built 

shall be in editable formats and the ownership of t he drawings 

shall be fully relinquished to the owner. 

c. Where feasible, the individual or entity that ob tained record 

data, whether the individual or entity is the insta ller, sub-

contractor, or similar entity, is required to prepa re the mark up 

on Record Drawings.  Accurately record the informat ion in a 

comprehensive drawing technique.  Record the data w hen possible 

after it has been obtained.  For concealed installa tions, record 

and check the mark up before concealment.  At the t ime of 

substantial completion, submit the Record Construct ion Documents 

to the COR.  The Contractor shall organize into bou nd and labeled 

sets for the COR's continued usage.  Provide device , conduit, and 

cable lengths on the conduit drawings.  Exact in-fi eld conduit 

placement/routings shall be shown.  All conduits sh all be 

illustrated in their entire length from termination  in security 

closets; no arrowed conduit runs shall be shown.  P ull box and 

junction box sizes are to be shown if larger than 1 00mm (4 inch). 

K. FIPS 201 Compliance Certificates 

1. Provide Certificates for all software components  and device types 

utilizing credential verification. Provide certific ates for: 

a. Fingerprint Capture Station 

b. Card Readers 

c. Facial Image Capturing Camera 

d. PIV Middelware 

e. Template Matcher 

f. Electromagnetically Opaque Sleeve 

g. Certificate Management 

1) CAK Authentication System 

2) PIV Authentication System 

3) Certificate Validator 

4) Cryptographic Module 

h. <list devices and software> 

L. Approvals will be based on complete submission o f manuals together with 

shop drawings. 

M. After approval and prior to installation, furnis h the COR with one 

sample of each of the following: 

1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from whi ch the samples 

were taken.  
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2. Each type of conduit and pathway coupling, bushi ng and termination 

fitting.  

3. Conduit hangers, clamps and supports.  

4. Duct sealing compound.  

N. Completed System Readiness Checklists provided b y the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the requirements 

of Section 28 08 00 COMMISSIONING OF ELECTRONIC SAF ETY AND SECURITY 

SYSTEMS. 

 
 

 

1.7 APPLICABLE PUBLICATIONS 

 
A. The publications listed below (including amendme nts, addenda, revisions, 

supplement, and errata) form a part of this specifi cation to the extent 

referenced. The publications are referenced in the text by the basic 

designation only.  

B. American National Standards Institute (ANSI)/ In ternational Code Council 

(ICC):  

A117.1..................Standard on Accessible and Usable Buildings and 

Facilities 

C. American National Standards Institute (ANSI)/ Se curity Industry 

Association (SIA): 

AC-03...................Access Control: Access Cont rol Guideline Dye 

Sublimation Printing Practices for PVC Access 

Control Cards 

CP-01-00................Control Panel Standard-Feat ures for False Alarm 

Reduction 

PIR-01-00...............Passive Infrared Motion Det ector Standard - 

Features for Enhancing False Alarm Immunity 

TVAC-01.................CCTV to Access Control Stan dard - Message Set 

for System Integration 

D. American National Standards Institute (ANSI)/Ele ctronic Industries 

Alliance (EIA): 

330-09..................Electrical Performance Stan dards for CCTV 

Cameras 

375A-76.................Electrical Performance Stan dards for CCTV 

Monitors  

E. American National Standards Institute (ANSI): 
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ANSI S3.2-99............Method for measuring the In telligibility of 

Speech over Communications Systems  

F. American Society for Testing and Materials (ASTM ) 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-04...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C1238-97 (R03)..........Standard Guide for Installa tion of Walk-Through 

Metal Detectors 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure Sensitive Electrical Insulating 

Tape  

G. Architectural Barriers Act (ABA), 1968 

H. Department of Justice: American Disability Act ( ADA) 

28 CFR Part 36-2010 ADA Standards for Accessible De sign 

I.  Department of Veterans Affairs: 

VHA National CAD Standard Application Guide, 2006 

 VA BIM Guide, V1.0 10 

J. Federal Communications Commission (FCC): 

 (47 CFR 15) Part 15  Limitations on the Use of Wir eless 

Equipment/Systems 

K. Federal Information Processing Standards (FIPS):  

FIPS-201-1..............Personal Identity Verificat ion (PIV) of Federal 

Employees and Contractors 

L. Federal Specifications (Fed. Spec.): 

A-A-59544-08............Cable and Wire, Electrical (Power, Fixed 

Installation) 

M. Government Accountability Office (GAO):  

GAO-03-8-02.............Security Responsibilities f or Federally Owned 

and Leased Facilities 

N. Homeland Security Presidential Directive (HSPD):  

HSPD-12.................Policy for a Common Identif ication Standard for 

Federal Employees and Contractors 

O. Institute of Electrical and Electronics Engineer s (IEEE): 

81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 
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802.3af-08..............Power over Ethernet Standar d 

802.3at-09 .............Power over Ethernet (PoE) P lus Standard 

C2-07...................National Electrical Safety Code 

C62.41-02...............IEEE Recommended Practice o n Surge Voltages in 

Low-Voltage AC Power Circuits 

C95.1-05................Standards for Safety Levels  with Respect to 

Human Exposure in Radio Frequency 

Electromagnetic Fields 

P. International Organization for Standardization ( ISO): 

7810....................Identification cards – Phys ical characteristics 

7811....................Physical Characteristics fo r Magnetic Stripe 

Cards 

7816-1..................Identification cards - Inte grated circuit(s) 

cards with contacts - Part 1: Physical 

characteristics  

7816-2..................Identification cards - Inte grated circuit cards 

- Part 2: Cards with contacts -Dimensions and 

location of the contacts 

7816-3..................Identification cards - Inte grated circuit cards 

- Part 3: Cards with contacts - Electrical 

interface and transmission protocols 

7816-4..................Identification cards - Inte grated circuit cards 

- Part 11: Personal verification through 

biometric methods 

7816-10.................Identification cards - Inte grated circuit cards 

- Part 4: Organization, security and commands 

for interchange 

14443...................Identification cards - Cont actless integrated 

circuit cards; Contactless Proximity Cards 

Operating at 13.56 MHz in up to 5 inches 

distance  

15693...................Identification cards -- Con tactless integrated 

circuit cards - Vicinity cards; Contactless 

Vicinity Cards Operating at 13.56 MHz in up to 

50 inches distance 

19794...................Information technology - Bi ometric data 

interchange formats 

Q. National Electrical Contractors Association 

303-2005................Installing Closed Circuit T elevision (CCTV) 

Systems 
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R. National Electrical Manufactures Association (NE MA): 

250-08..................Enclosures for Electrical E quipment (1000 Volts 

Maximum) 

TC-3-04.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-07..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

S. National Fire Protection Association (NFPA): 

70-11................... National Electrical Code ( NEC) 

731-08..................Standards for the Installat ion of Electric 

Premises Security Systems 

99-2005.................Health Care Facilities 

T. National Institute of Justice (NIJ) 

0601.02-03..............Standards for Walk-Through Metal Detectors for 

use in Weapons Detection 

0602.02-03..............Hand-Held Metal Detectors f or Use in Concealed 

Weapon and Contraband Detection 

U. National Institute of Standards and Technology ( NIST): 

IR 6887 V2.1............Government Smart Card Inter operability 

Specification (GSC-IS) 

Special Pub 800-37......Guide for Applying the Risk  Management Framework 

to Federal Information Systems 

Special Pub 800-63......Electronic Authentication G uideline 

Special Pub 800-73-3....Interfaces for Personal Ide ntity Verification (4 

Parts) 

........................Pt. 1- End Point PIV Card A pplication Namespace, 

Data Model & Representation 

........................Pt. 2- PIV Card Application  Card Command 

Interface  

........................Pt. 3- PIV Client Applicati on Programming 

Interface  

........................Pt. 4- The PIV Transitional  Interfaces & Data 

Model Specification 

Special Pub 800-76-1....Biometric Data Specificatio n for Personal 

Identity Verification 

Special Pub 800-78-2....Cryptographic Algorithms an d Key Sizes for 

Personal Identity Verification 

Special Pub 800-79-1....Guidelines for the Accredit ation of Personal 

Identity Verification Card Issuers 
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Special Pub 800-85B-1...DRAFTPIV Data Model Test Gu idelines 

Special Pub 800-85A-2...PIV Card Application and Mi ddleware Interface 

Test Guidelines (SP 800-73-3 compliance) 

Special Pub 800-96......PIV Card Reader Interoperab ility Guidelines 

Special Pub 800-104A....Scheme for PIV Visual Card Topography  

V. Occupational and Safety Health Administration (O SHA): 

29 CFR 1910.97..........Nonionizing radiation  

W. Section 508 of the Rehabilitation Act of 1973  

X. Security Industry Association (SIA):  

AG-01 ..................Security CAD Symbols Standa rds 

Y. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-04....................Surface Metal Raceway and F ittings 

6-07....................Rigid Metal Conduit 

44-05...................Thermoset-Insulated Wires a nd Cables 

50-07...................Enclosures for Electrical E quipment 

83-08...................Thermoplastic-Insulated Wir es and Cables 

294-99..................The Standard of Safety for Access Control System 

Units 

305-08..................Standard for Panic Hardware  

360-09..................Liquid-Tight Flexible Steel  Conduit 

444-08..................Safety Communications Cable s 

464-09..................Audible Signal Appliances 

467-07..................Electrical Grounding and Bo nding Equipment 

486A-03.................Wire Connectors and Solderi ng Lugs for Use with 

Copper Conductors 

486C-04.................Splicing Wire Connectors 

486D-05.................Insulated Wire Connector Sy stems for Underground 

Use or in Damp or Wet Locations 

486E-00.................Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cable 

514A-04.................Metallic Outlet Boxes 

514B-04.................Fittings for Cable and Cond uit 

51-05...................Schedule 40 and 80 Rigid PV C Conduit 

609-96..................Local Burglar Alarm Units a nd Systems 

634-07..................Standards for Connectors wi th Burglar-Alarm 

Systems 

636-01..................Standard for Holdup Alarm U nits and Systems 
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639-97..................Standard for Intrusion-Dete ction Units 

651-05..................Schedule 40 and 80 Rigid PV C Conduit 

651A-07.................Type EB and A Rigid PVC Con duit and HDPE Conduit 

752-05..................Standard for Bullet-Resisti ng Equipment 

797-07..................Electrical Metallic Tubing 

827-08..................Central Station Alarm Servi ces 

1037-09.................Standard for Anti-theft Ala rms and Devices 

1635-10.................Digital Alarm Communicator System Units 

1076-95.................Standards for Proprietary B urglar Alarm Units 

and Systems 

1242-06.................Intermediate Metal Conduit 

1479-03.................Fire Tests of Through-Penet ration Fire Stops 

1981-03.................Central Station Automation System 

2058-05.................High Security Electronic Lo cks 

60950...................Safety of Information Techn ology Equipment 

60950-1.................Information Technology Equi pment - Safety - Part 

1: General Requirements 

Z. Uniform Federal Accessibility Standards (UFAS) 1 984 

AA. United States Department of Commerce: 

Special Pub 500-101 ....Care and Handling of Comput er Magnetic Storage 

Media 

1.8 COORDINATION 

A. Coordinate arrangement, mounting, and support of  electronic safety and 

security equipment: 

1. To allow maximum possible headroom unless specif ic mounting heights 

that reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipme nt with minimum 

interference to other installations. 

3. To allow right of way for piping and conduit ins talled at required 

slope. 

4. So connecting raceways, cables, wireways, cable trays, and busways 

will be clear of obstructions and of the working an d access space of 

other equipment. 

B. Coordinate installation of required supporting d evices and set sleeves 

in cast-in-place concrete, masonry walls, and other  structural 

components as they are constructed. 

C. Coordinate location of access panels and doors f or electronic safety and 

security items that are behind finished surfaces or  otherwise concealed.  

1.9 MAINTENANCE & SERVICE 

A. General Requirements 
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1. The Contractor shall provide all services requir ed and equipment 

necessary to maintain the entire integrated electro nic security 

system in an operational state as specified for a p eriod of one (1) 

year after formal written acceptance of the system.   The Contractor 

shall provide all necessary material required for p erforming 

scheduled adjustments or other non-scheduled work.  Impacts on 

facility operations shall be minimized when perform ing scheduled 

adjustments or other non-scheduled work.  See also General Project 

Requirements. 

B. Description of Work 

1. The adjustment and repair of the security system  includes all 

software updates, panel firmware, and the following  new items 

computers equipment, communications transmission eq uipment and data 

transmission media (DTM), local processors, securit y system sensors, 

physical access control equipment, facility interfa ce, signal 

transmission equipment, and video equipment. 

C. Personnel 

1. Service personnel shall be certified in the main tenance and repair of 

the selected type of equipment and qualified to acc omplish all work 

promptly and satisfactorily.  The COR shall be advi sed in writing of 

the name of the designated service representative, and of any change 

in personnel.  The COR shall be provided copies of system 

manufacturer certification for the designated servi ce representative. 

D. Schedule of Work 

1. The work shall be performed during regular worki ng hours, Monday 

through Friday, excluding federal holidays.  

E. System Inspections 

1. These inspections shall include: 

a. The Contractor shall perform two (2) minor inspe ctions at six (6) 

month intervals or more if required by the manufact urer, and two 

(2) major inspections offset equally between the mi nor inspections 

to effect quarterly inspection of alternating magni tude. 

1) Minor Inspections shall include visual checks an d operational 

tests of all console equipment, peripheral equipmen t, local 

processors, sensors, electrical and mechanical cont rols, and 

adjustments on printers. 

2) Major Inspections shall include all work describ ed for Minor 

Inspections and the following: clean all system equ ipment and 

local processors including interior and exterior su rfaces; 

perform diagnostics on all equipment; operational t ests of the 
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CPU, switcher, peripheral equipment, recording devi ces, 

monitors, picture quality from each camera; check, walk test, 

and calibrate each sensor; run all system software diagnostics 

and correct all problems; and resolve any previous outstanding 

problems. 

F. Emergency Service 

1. The owner shall initiate service calls whenever the system is not 

functioning properly.  The Contractor shall provide  the Owner with an 

emergency service center telephone number.  The eme rgency service 

center shall be staffed 24 hours a day 365 days a y ear.  The Owner 

shall have sole authority for determining catastrop hic and non-

catastrophic system failures within parameters stat ed in General 

Project Requirements. 

a. For catastrophic system failures, the Contractor  shall provide 

same day four (4) hour service response with a defe ct correction 

time not to exceed eight (8) hours from notificatio n.  

Catastrophic system failures are defined as any sys tem failure 

that the Owner determines will place the facility(s ) at increased 

risk.   

b. For non-catastrophic failures, the Contractor wi thin eight (8) 

hours with a defect correction time not to exceed 2 4 hours from 

notification.  

G. Operation 

1. Performance of scheduled adjustments and repair shall verify 

operation of the system as demonstrated by the appl icable portions of 

the performance verification test. 

H. Records & Logs 

1. The Contractor shall maintain records and logs o f each task and 

organize cumulative records for each component and for the complete 

system chronologically.  A continuous log shall be submitted for all 

devices.  The log shall contain all initial setting s, calibration, 

repair, and programming data.  Complete logs shall be maintained and 

available for inspection on site, demonstrating pla nned and 

systematic adjustments and repairs have been accomp lished for the 

system. 

I. Work Request 

1. The Contractor shall separately record each serv ice call request, as 

received.  The record shall include the serial numb er identifying the 

component involved, its location, date and time the  call was 

received, specific nature of trouble, names of serv ice personnel 
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assigned to the task, instructions describing the a ction taken, the 

amount and nature of the materials used, and the da te and time of 

commencement and completion.  The Contractor shall deliver a record 

of the work performed within five (5) working days after the work was 

completed. 

J. System Modifications 

1. The Contractor shall make any recommendations fo r system modification 

in writing to the COR.  No system modifications, in cluding operating 

parameters and control settings, shall be made with out prior written 

approval from the COR.  Any modifications made to t he system shall be 

incorporated into the operation and maintenance man uals and other 

documentation affected. 

K. Software 

1. The Contractor shall provide all software update s when approved by 

the Owner from the manufacturer during the installa tion and 12-month 

warranty period and verify operation of the system.   These updates 

shall be accomplished in a timely manner, fully coo rdinated with the 

system operators, and incorporated into the operati ons and 

maintenance manuals and software documentation.  Th ere shall be at 

least one (1) scheduled update near the end of the first year’s 

warranty period, at which time the Contractor shall  install and 

validate the latest released version of the Manufac turer’s software. 

 All software changes shall be recorded in a log ma intained in the 

unit control room.  An electronic copy of the softw are update shall 

be maintained within the log.  At a minimum, the co ntractor shall 

provide a description of the modification, when the  modification 

occurred, and name and contact information of the i ndividual 

performing the modification.  The log shall be main tained in a white 

3 ring binder and the cover marked “SOFTWARE CHANGE  LOG”.  

1.10 MINIMUM REQUIREMENTS 

A. References to industry and trade association sta ndards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those  specified in the 

above standards. 

1.11 DELIVERY, STORAGE, & HANDLING 

A. Equipment and materials shall be protected durin g shipment and storage 

against physical damage, dirt, moisture, cold and r ain: 

1. During installation, enclosures, equipment, cont rols, controllers, 

circuit protective devices, and other like items, s hall be protected 
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against entry of foreign matter; and be vacuum clea ned both inside 

and outside before testing and operating and repain ting if required. 

2. Damaged equipment shall be, as determined by the  COR, placed in first 

class operating condition or be returned to the sou rce of supply for 

repair or replacement. 

3. Painted surfaces shall be protected with factory  installed removable 

heavy craft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall b e refinished with the 

same quality of paint and workmanship as used by th e manufacturer so 

repaired areas are not obvious. 

B. Central Station, Workstations, and Controllers: 

1. Store in temperature and humidity controlled env ironment in original 

manufacturer's sealed containers.  Maintain ambient  temperature 

between 10 to 30 deg C (50 to 85 deg F), and not mo re than 80 percent 

relative humidity, non-condensing. 

2. Open each container; verify contents against pac king list, and file 

copy of packing list, complete with container ident ification for 

inclusion in operation and maintenance data. 

3. Mark packing list with designations which have b een assigned to 

materials and equipment for recording in the system  labeling 

schedules generated by cable and asset management s ystem. 

4. Save original manufacturer's containers and pack ing materials and 

deliver as directed under provisions covering extra  materials. 

1.12 PROJECT CONDITIONS 

A. Environmental Conditions:  System shall be capab le of withstanding the 

following environmental conditions without mechanic al or electrical 

damage or degradation of operating capability: 

1. Interior, Controlled Environment:  System compon ents, except central-

station control unit, installed in temperature-cont rolled interior 

environments shall be rated for continuous operatio n in ambient 

conditions of 2 to 50 deg C (36 to 122 deg F) dry b ulb and 20 to 90 

percent relative humidity, non-condensing.  NEMA 25 0, Type 1 

enclosure. 

2. Interior, Uncontrolled Environment:  System comp onents installed in 

non-temperature-controlled interior environments sh all be rated for 

continuous operation in ambient conditions of -18 t o 50 deg C (0 to 

122 deg F) dry bulb and 20 to 90 percent relative h umidity, non-

condensing.  NEMA 250, Type 4X enclosures. 

3. Exterior Environment:  System components install ed in locations 

exposed to weather shall be rated for continuous op eration in ambient 
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conditions of -34 to 50 deg C (-30 to 122 deg F) dr y bulb and 20 to 

90 percent relative humidity, condensing.  Rate for  continuous 

operation where exposed to rain as specified in NEM A 250, winds up to 

137 km/h (85 mph) and snow cover up to 610 mm (24 i n) thick.  NEMA 

250, Type 4X enclosures. 

4. Hazardous Environment:  System components locate d in areas where fire 

or explosion hazards may exist because of flammable  gases or vapors, 

flammable liquids, combustible dust, or ignitable f ibers shall be 

rated, listed, and installed according to NFPA 70. 

5. Corrosive Environment:  For system components su bjected to corrosive 

fumes, vapors, and wind-driven salt spray in coasta l zones, provide 

NEMA 250, Type 4X enclosures. 

B. Security Environment:  Use vandal resistant encl osures in high-risk 

areas where equipment may be subject to damage. 

C. CONSOLE:  ALL CONSOLE EQUIPMENT SHALL, UNLESS NO TED OTHERWISE, BE RATED 
FOR CONTINUOUS OPERATION UNDER AMBIENT ENVIRONMENTAL CONDITIONS OF 15.6 
TO 29.4 DEG C (60 TO 85 DEG F) AND A RELATIVE HUMID ITY OF 20 TO 80 
PERCENT.1.13 EQUIPMENT AND MATERIALS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 

B. When more than one unit of the same class of equ ipment is required, such 

units shall be the product of a single manufacturer . 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipm ent being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. The 

contractor shall notify the VA through the COR a mi nimum of 15 

working days prior to the manufacturers making the factory tests. 
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2. Four copies of certified test reports containing  all test data shall 

be furnished to the COR prior to final inspection a nd not more than 

90 days after completion of the tests. 

3. When equipment fails to meet factory test and re -inspection is 

required, the contractor shall be liable for all ad ditional expenses, 

including expenses of the Government. 

1.14 ELECTRICAL POWER 

A. Electrical power of 120 Volts Alternating Curren t (VAC) shall be 

indicated on the Division 26 drawings.  Additional locations requiring 

primary power required by the security system shall  be shown as part of 

these contract documents.  Primary power for the se curity system shall 

be configured to switch to emergency backup sources  automatically if 

interrupted without degradation of any critical sys tem function.  Alarms 

shall not be generated as a result of power switchi ng, however, an 

indication of power switching on (on-line source) s hall be provided to 

the alarm monitor.  The Security Contractor shall p rovide an interface 

(dry contact closure) between the PACS and the Unin terruptible Power 

Supply (UPS) system so the UPS trouble signals and main power fail 

appear on the PACS operator terminal as alarms. 

B. Failure of any on-line battery shall be detected  and reported as a fault 

condition.  Battery backed-up power supplies shall be provided sized for 

8 hours of operation at actual connected load.  Req uirements for 

additional power or locations shall be included wit h the contract to 

support equipment and systems offered.  The followi ng minimum 

requirements shall be provided for power sources an d equipment. 

1. Emergency Generator 

a. Report Printers:  Unit Control Room 

b. Video Monitors:  Unit Control Room 

c. Intercom Stations 

d. Radio System 

e. Lights:  Unit Control Room, Equipment Rooms, & S ecurity Offices  

f. Outlets: Security Outlets dedicated to security equipment racks or 

security enclosure assemblies. 

g. Security Device Power Supplies (DGP, VASS, Card Access, Lock 

Power, etc.) powered from the security closets or r emotely:  

various locations 

h. Telephone/Radio Recording Equipment:  Unit Contr ol Room. 

i.  VASS Camera Power Supplies:  Security Closets 

j.  VASS Pan/Tilt Units:  Various Locations 

k.  VASS Outdoor Housing Heaters and Blowers:  Vari ous Sites 
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l. Intercom Master Control System 

m. Fiber Optic Receivers/Transmitters 

n. Security office Weapons Storage 

o. Outlets that charge handheld radios 

2. Uninterruptible Power Supply (UPS) on Emergency Power 

a. The following 120VAC circuits shall be provided by others.  The 

Security Contractor shall coordinate exact location s with the 

Electrical Contractor: 

1) Security System Monitors and Keyboards:  Control  Room 

2) CPU:  Control Equipment Room 

3) Communications equipment:  Control Equipment Roo m and various 

sites. 

4) VASS Matrix Switcher:  Control Equipment Room 

5) VASS:  Control Equipment Room 

6) Digital Video Recorders, encoders & decoders:  C ontrol Room 

7) All equipment Room racked equipment. 

8) Network switches 

1.15 TRANSIENT VOLTAGE SUPPRESSION, POWER SURGE SUPPLESION, & GROUNDING 

A. Transient Voltage Surge Suppression:  All cables  and conductors 

extending beyond building façade, except fiber opti c cables, which serve 

as communication, control, or signal lines shall be  protected against 

Transient Voltage surges and have Transient Voltage  Surge Suppression 

(TVSS) protection.  The TVSS device shall be UL lis ted in accordance 

with Standard TIA 497B installed at each end.  Ligh ting and surge 

suppression shall be a multi-strike variety and inc lude a fault 

indicator.  Protection shall be furnished at the eq uipment and 

additional triple solid state surge protectors rate d for the application 

on each wire line circuit shall be installed within  914.4 mm (3 ft) of 

the building cable entrance.  Fuses shall not be us ed for surge 

protection.  The inputs and outputs shall be tested  in both normal mode 

and common mode to verify there is no interference.  

1. A 10-microsecond rise time by 1000 microsecond p ulse width waveform 

with a peak voltage of 1500 volts and a peak curren t of 60 amperes. 

2. An 8-microsecond rise time by 20-microsecond pul se width waveform 

with a peak voltage of 1000 volts and a peak curren t of 500 amperes. 

3. Maximum series current:  2 AMPS.  Provide units manufactured by 

Advanced Protection Technologies, model # TE/FA 10B  or TE/FA 20B. 

4. Operating Temperature and Humidity: -40 to 85 de g C (-40 to 185 deg 

F), 0 to 95 percent relative humidity. 

B. Grounding and Surge Suppression 
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1. The Security Contractor shall provide grounding and surge suppression 

to stabilize the voltage under normal operating con ditions.  To 

ensure the operation of over current devices, such as fuses, circuit 

breakers, and relays, under ground-fault conditions . 

2. Security Contractor shall engineer and provide p roper grounding and 

surge suppression as required by local jurisdiction  and prevailing 

codes and standards referenced in this document.  

3. Principal grounding components and features.  In clude main grounding 

buses and grounding and bonding connections to serv ice equipment. 

4. Details of interconnection with other grounding systems.  The 

lightning protection system shall be provided by th e Security 

Contractor. 

5. Locations and sizes of grounding conductors and grounding buses in 

electrical, data, and communication equipment rooms  and closets. 

6. AC power receptacles are not to be used as a gro und reference point. 

7. Any cable that is shielded shall require a groun d in accordance with 

the best practices of the trade and manufactures in stallation 

instructions. 

8. Protection should be provided at both ends of ca bling. 

1.16 COMPONENT ENCLOSURES 

A. Construction of Enclosures 

1. Consoles, power supply enclosures, detector cont rol and terminal 

cabinets, control units, wiring gutters, and other component 

housings, collectively referred to as enclosures, s hall be so formed 

and assembled as to be sturdy and rigid.   

2. Thickness of metal in-cast and sheet metal enclo sures of all types 

shall not be less than those in Tables I and II, UL  611.  Sheet steel 

used in fabrication of enclosures shall be not less  than 14 gauge.  

Consoles shall be 16-gauge.   

3. Doors and covers shall be flanged.  Enclosures s hall not have pre-

punched knockouts.  Where doors are mounted on hing es with exposed 

pins, the hinges shall be of the tight pin type or the ends of hinge 

pins shall be tack welded to prevent removal.  Door s having a latch 

edge length of less than 609.6 mm (24 in) shall be provided with a 

single construction core.  Where the latch edge of a hinged door is 

more than 609.6 mm (24 in) or more in length, the d oor shall be 

provided with a three-point latching device with co nstruction core; 

or alternatively with two, one located near each en d.  

4. Any ventilator openings in enclosures and cabine ts shall conform to 

the requirements of UL 611.  Unless otherwise indic ated, sheet metal 
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enclosures shall be designed for wall mounting with  tip holes 

slotted.  Mounting holes shall be in positions that  remain accessible 

when all major operating components are in place an d the door is 

open, but shall be in accessible when the door is c losed.   

5. Covers of pull and junction boxes provided to fa cilitate initial 

installation of the system shall be held in place b y tamper proof 

Torx Center post security screws.  Stenciled or pai nted labels shall 

be affixed to such boxes indicating they contain no  connections. 

These labels shall not indicate the box is part of the Electronic 

Security System (ESS). 

B. Consoles & Equipment Racks: All consoles and ver tical equipment racks 

shall include a forced air-cooling system to be pro vided by others. 

1. Vertical Equipment Racks:  

a. The forced air blowers shall be installed in the  vented top of 

each cabinet and shall not reduce usable rack space .  

b. The forced air fan shall consist of one fan rate d at 105 CFM per 

rack bay and noise level shall not exceed 55 decibe ls.  

c. d. Vertical equipment racks are to be provided w ith full sized 

clear plastic locking doors and vented top panels a s shown on 

contract drawings. 

2. Console racks:  

a. Forced air fans shall be installed in the top re ar of each console 

bay.  The forced air fan shall consist of one fan r ated at 105 CFM 

mounted to a 133mm vented blank panel the noise lev el of each fan 

shall not exceed 55 decibels.  The fans shall be in stalled so air 

is pulled from the bottom of the rack or cabinet an d exhausted out 

the top.   

b. Console racks are to be provided with flush moun ted hinged rear 

doors with recessed locking latch on the bottom and  middle 

sections of the consoles.  Provide code access to s upport wiring 

for devices located on the work surfaces. 

C. Tamper Provisions and Tamper Switches:   

1. Enclosures, cabinets, housings, boxes and fittin gs or every product 

description having hinged doors or removable covers  and which contain 

circuits, or the integrated security system and its  power supplies 

shall be provided with cover operated, corrosion-re sistant tamper 

switches.   

2. Tamper switches shall be arranged to initiate an  alarm signal that 

will report to the monitoring station when the door  or cover is 

moved.  Tamper switches shall be mechanically mount ed to maximize the 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 
28 05 00 - 43 

 

defeat time when enclosure covers are opened or rem oved.  It shall 

take longer than 1 second to depress or defeat the tamper switch 

after opening or removing the cover.  The enclosure  and tamper switch 

shall function together in such a manner as to proh ibit direct line 

of sign to any internal component before the switch  activates.   

3. Tamper switches shall be inaccessible until the switch is activated. 

 Have mounting hardware concealed so the location o f the switch 

cannot be observed from the exterior of the enclosu re.  Be connected 

to circuits which are under electrical supervision at all times, 

irrespective of the protection mode in which the ci rcuit is 

operating.  Be spring-loaded and held in the closed  position by the 

door or cover and be wired so they break the circui t when the door 

cover is disturbed.  Tamper circuits shall be adjus table type screw 

sets and shall be adjusted by the contractor to eli minate nuisance 

alarms associated with incorrectly mounted tamper d evice shall 

annunciate prior to the enclosure door opening (wit hin 1/4 “ 

tolerance.  The tamper device or its components sha ll not be visible 

or accessing with common tools to bypass when the e nclosure is in the 

secured mode.     

4. The single gang junction boxes for the portrait alarming and pull 

boxes with less than 102 square mm will not require  tamper switches.  

5. All enclosures over 305 square mm shall be hinge d with an enclosure 

lock. 

6. Control Enclosures:  Maintenance/Safety switches  on control 

enclosures, which must be opened to make routing ma intenance 

adjustments to the system and to service the power supplies, shall be 

push/pull-set automatic reset type. 

7. Provide one (1) enclosure tamper switch for each  609 linear mm of 

enclosure lock side opening evenly spaced. 

8. All security screws shall be Torx-Post Security Screws. 

9. The contractor shall provide the owner with two (2) torx-post 

screwdrivers. 

1.17 ELECTRONIC COMPONENTS 

A. All electronic components of the system shall be  of the solid-state 

type, mounted on printed circuit boards conforming to UL 796.  Boards 

shall be plug-in, quick-disconnect type.  Circuitry  shall not be so 

densely placed as to impede maintenance.  All power -dissipating 

components shall incorporate safety margins of not less than 25 percent 

with respect to dissipation ratings, maximum voltag es, and current-

carrying capacity. 
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1.18 SUBSTITUTE MATERIALS & EQUIPMENT 

A. Where variations from the contract requirements are requested in 

accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting  work and related 

components shall include, but not be limited to add itions or changes to 

branch circuits, circuit protective devices, condui ts, wire, feeders, 

controls, panels and installation methods. 

B. In addition to this Section the Security Contrac tor shall also reference 

Section II, Products and associated divisions.  The  COR shall have final 

authority on the authorization or refusal of substi tutions.  If there 

are no proposed substitutions, a statement in writi ng from the 

Contractor shall be submitted to the COR stating sa me.  In the 

preparation of a list of substitutions, the followi ng information shall 

be included, as a minimum:  

1. Identity of the material or devices specified fo r which there is a 

proposed substitution. 

2. Description of the segment of the specification where the material or 

devices are referenced. 

3. Identity of the proposed substitute by manufactu rer, brand name, 

catalog or model number and the manufacturer’s prod uct name. 

4. A technical statement of all operational charact eristic expressing 

equivalence to items to be substituted and comparis on, feature-by-

feature, between specification requirements and the  material or 

devices called for in the specification; and Price differential. 

C. Materials Not Listed:  Furnish all necessary har dware, software, 

programming materials, and supporting equipment req uired to place the 

specified major subsystems in full operation.  Note  that some supporting 

equipment, materials, and hardware may not be descr ibed herein.  

Depending on the manufacturers selected by the COR,  some equipment, 

materials and hardware may not be contained in eith er the Contract 

Documents or these written specifications, but are required by the 

manufacturer for complete operation according to th e intent of the 

design and these specifications.  In such cases, th e COR shall be given 

the opportunity to approve the additional equipment , hardware and 

materials that shall be fully identified in the bid  and in the equipment 

list submittal.  The COR shall be consulted in the event there is any 

question about which supporting equipment, material s, or hardware is 

intended to be included. 

D. Response to Specification:  The Contractor shall  submit a point-by-point 

statement of compliance with each paragraph of the security 
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specification.  The statement of compliance shall l ist each paragraph by 

number and indicate “COMPLY” opposite the number fo r each paragraph 

where the Contractor fully complies with the specif ication.  Where the 

proposed system cannot meet the requirements of the  paragraph, and does 

not offer an equivalent solution, the offers shall indicate “DOES NOT 

COMPLY” opposite the paragraph number.  Where the p roposed system does 

not comply with the paragraph as written, but the b idder feels it will 

accomplish the intent of the paragraph in a manner different from that 

described, the offers shall indicate “COMPARABLE”.  The offers shall 

include a statement fully describing the “comparabl e” method of 

satisfying the requirement.  Where a full and conci se description is not 

provided, the offered system shall be considered as  not complying with 

the specification.  Any submission that does not in clude a point-by-

point statement of compliance, as described above, shall be 

disqualified.  Submittals for products shall be in precise order with 

the product section of the specification.  Submitta ls not in proper 

sequence will be rejected. 

1.19 LIKE ITEMS 

A. Where two or more items of equipment performing the same function are 

required, they shall be exact duplicates produced b y one manufacturer.  

All equipment provided shall be complete, new, and free of any defects. 

1.20 WARRANTY 

A. The Contractor shall, as a condition precedent t o the final payment, 

execute a written guarantee (warranty) to the COTR certifying all 

contract requirements have been completed according  to the final 

specifications.  Contract drawings and the warranty  of all materials and 

equipment furnished under this contract are to rema in in satisfactory 

operating condition (ordinary wear and tear, abuse and causes beyond his 

control for this work accepted) for one (1) year fr om the date the 

Contactor received written notification of final ac ceptance from the 

COR.  Demonstration and training shall be performed  prior to system 

acceptance.  All defects or damages due to faulty m aterials or 

workmanship shall be repaired or replaced without d elay, to the COTR's 

satisfaction, and at the Contractor's expense.  The  Contractor shall 

provide quarterly inspections during the warranty p eriod.  The 

contractor shall provide written documentation to t he COR on conditions 

and findings of the system and device(s).  In addit ion, the contractor 

shall provide written documentation of test results  and stating what was 

done to correct any deficiencies.  When equipment a nd labor covered by 

the Contractor's warranty, or by a manufacturer's w arranty, have been 
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replaced or restored because of it’s failure during  the warranty period, 

the warranty period for the replaced or repaired eq uipment or restored 

work shall be reinstated for a period equal to the original warranty 

period, and commencing with the date of completion of the replacement or 

restoration work.  In the event any manufacturer cu stomarily provides a 

warranty period greater than one (1) year, the Cont ractor's warranty 

shall be for the same duration for that component. 

1.22 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

 

PART 2 – PRODUCTS 

 
2.1 EQUIPMENT AND MATERIALS 

A. All equipment associated within the Security Con trol Room, Security 

Console and Security Equipment Room shall be UL 827 , UL 1981, and UL 

60950 compliant and rated for continuous operation.  Environmental 

conditions (i.e. temperature, humidity, wind, and s eismic activity) 

shall be taken under consideration at each facility  and site location 

prior to installation of the equipment. 

B. All equipment shall operate on a 120 or 240 volt s alternating current 

(VAC); 50 Hz or 60 Hz AC power system unless docume nted otherwise in 

subsequent sections listed within this specificatio n. All equipment 

shall have a back-up source of power that will prov ide a minimum of 8  

hours of run time in the event of a loss of primary  power to the 

facility. 

C. The system shall be designed, installed, and pro grammed in a manner that 

will allow for ease of operation, programming, serv icing, maintenance, 

testing, and upgrading of the system. 

D. All equipment and materials for the system will be compatible to ensure 

correct operation. 

2.2 EQUIPMENT ITEMS 

A. The Security Management System shall provide ful l interface with all 

components of the security subsystem as follows:  

1. Shall allow for communication between the Physic al Access Control 

System and Database Management and all subordinate work and 

monitoring stations, enrollment centers for badging  and biometric 

devices as part of the PACS, local annunciation cen ters, the 
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electronic Security Management System (SMS), and al l other VA 

redundant or backup command center or other worksta tions locations.  

2. Shall provide automatic continuous communication  with all systems 

that are monitored by the SMS, and shall automatica lly annunciate any 

communication failures or system alarms to the SMS operator providing 

identification of the system, nature of the alarm, and location of 

the alarm. 

3. Controlling devices shall be utilized to interfa ce the SMS with all 

field devices. 

4. The Security control room and security console w ill be supported by 

an uninterrupted power supply (UPS) or dedicated ba ckup generator 

power circuit.   

5. The Security Equipment room, Security Control Ro om, and Security 

Operator Console shall house the following equipmen t i.e. refer to 

individual master specifications for each security subsystem’s 

specific requirements: 

a. Security Console Bays and Equipment Racks 

b. Security Network Server and Workstation 

c. CCTV Monitoring, Controlling, and Recording Equi pment 

d. PACS Monitoring and Controlling Equipment 

e. IDS Monitoring and Controlling Equipment 

f. Security Access Detection Monitoring Equipment 

g. EPPS Monitoring and Controlling Equipment 

h. Main Panels for all Security Systems  

i. Power Supply Units (PSU) for all field devices 

j. Life safety and power monitoring equipment 

k. All other building systems deemed necessary by t he VA to include, 

but not limited to, heating, ventilation and air co nditioning 

(HVAC), elevator control, portable radio, fire alar m monitoring, 

and other potential systems.  

l. Police two-way radio control consoles/units. 

B. Security Console Bays - shall be EIA 310D compli ant and: 

1. Utilize stand-up, sit-down, and vertical equipme nt racks in any 

combination to monitor and control the security sub systems. 

2. Shall be wide enough for equipment that requires  a minimum 19 inch 

(47.5 cm) mounting area. 

3. Shall be made of metal, furnished with wire ways , a power strip, a 

thermostatic controlled bottom or top mounted fan u nits, a hinge 

mounted rear door, a hinge mounted front door made of Plexiglas, and 

a louvered top. When possible, pre-fabricated (stan dard off-the-
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shelf) security console equipment shall be used in place of 

customized designed consoles.   

4. A wire management system shall be designed and i nstalled so that all 

cables are mounted in a manner that they do not int erfere with day-

to-day operations, are labeled for quick identifica tion, and so that 

high voltage power cables do not cause signal inter ference with low 

voltage and data carrying cables. 

5. Shall be mounted on lockable casters. 

6. Shall be ergonomically designed so that all devi ces requiring 

repetitive interaction with by the operator can be easily accessed, 

observed, and accomplished. 

7. Controls and displays shall be located so that t hey are not obscured 

during normal operation. Control and display units installed with a 

work bench shall be a minimum of 3 in. (7.5 cm) fro m all edges of the 

work bench area. 

8. All security subsystem controls shall be install ed within the same 

operating console bay of their associated equipment . 

9. Video monitors shall be mounted above all contro ls within a console 

bay and positioned in a manner that minimum strain is placed on the 

operator viewing them at the console.  

10. At least one workbench for every three (3) cons ole bays shall be 

provided free of control equipment to allow for app ropriate operator 

workspace. 

11. All console devices shall be labeled and marked  with a minimum of 

quarter inch bold print. 

12. All non-security related equipment that is requ ired to be monitored 

shall be installed in a console bay separate from t he security 

subsystem equipment and clearing be identified as s uch.  

13. Console bays and related equipment shall be arr anged in priority 

order and sequenced based upon their pre-defined se curity subsystem 

operations criticality established by the Contracti ng Officer.  

14. The following minimum console technical charact eristics shall be 

taken into consideration when designing for and ins talling the 

security console and equipment racks: 

 
Stand-Up Sit-Down 

Vertical Equipment 
Rack 

Workstation Height  No Greater than 
84 in. (210 cm) 

No greater 
than 72 in. 
(150 cm) 

No greater than 96 
in. (240 cm) 

Bench board Slope 21 in.     
(52.5 cm) 

25 in.        
  (62.5 cm) 

N/A 
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Bench board Angle 15 degrees 15 degrees N/A 
Depth of Console 24 in.         

 (60 cm) 
24 in.        
   (60 cm) 

N/A 

Leg and Feet 
Clearance 

6 sq. ft. from 
center of 
Console Slope 
front  

6 sq. ft. from 
center of 
Console Slope 
front  

6 sq. ft. from 
center of Console 
Slope front  

Distance Between 
Console Rows 

96 in. (240 cm) 96 in. (240 
cm) 

96 in. (240 cm) 

Distance Between 
Console and Wall 

36 in. (90 cm) 
from the rear 
and/or side of 
console or rack 

36 in. (90 cm) 
from the rear 
and/or side of 
console or 
rack 

36 in. (90 cm) 
from the rear 
and/or side of 
console or rack 

  

C. Security Console Configuration: 

1. The size shall be defined by the number of conso le bays required to 

house and operate the security subsystems, as well as any other 

factors that may influence the overall design of th e space. A small 

Access Control System and Database Management shall  contain no more 

than four (4) security console bays. A large Access  Control System 

and Database Management shall contain no less than five (5) and no 

more than eight (8) security console bays. 

2. Shall meet the following minimum spacing require ments to ensure that 

a Access Control System and Database Management is provided to house 

existing and future security subsystems and other e quipment listed in 

paragraph 2.3.C: 

a. 500 square feet for a large Access Control Syste m and Database 

Management. 

b. 300 square feet for a small Access Control Syste m and Database 

Management. 

c. If office, training room and conference space, i s a processing 

area as well as holding cell space is to be located  adjacent to 

the Access Control System and Database Management, these space 

requirements also need to be considered. 

3. Shall be located in an area within, at a minimum , the first 

level/line of security defense defined by the VA.  If the Access 

Control System and Database Management is to be loc ated outside the 

first level of security, then the area shall be con structed or 

retrofit to meet or exceed those requirements outli ned in associated 

VA Master Specifications.  
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4. Shall not be located within or near an area with  little to no blast 

mitigation standoff space protection, adjacent to a n outside wall 

exposed to vehicle parking and traffic, within a ba sement or 

potential flood zone area, in close approximately t o major utility 

areas, or near an exposed air intake(s).  

5. Access shall meet UFAS and ADA accessibility req uirements. 

6. Construction shall be slab to slab and free of w indows, with the 

exception of a service window. All penetrations int o the room shall 

be sealed with fire stopping materials. This materi al shall apply in 

accordance with Section 07 84 00, FIRESTOPPING. 

7. A service window shall be installed in the wall next to the main 

entrance of the Access Control System and Database Management or 

where it best can be monitored and accessed by the security console 

operator. The window shall meet all requirements se t forth in UL 752, 

to include at a minimum, Class III ballistic level protection. The 

windows shall be set in a minimum or four (4) inche s (100 mm) solid 

concrete units to ceiling height with either masonr y or gypsum wall 

board to the underside of the slab above. It shall also contain a 

service tray constructed in a manner that only obje cts no larger than 

3 inches (7.5 cm) in width may pass through it. 

8. The walls making up or surrounding the Access Co ntrol System and 

Database Management shall be made of materials that  at a minimum 

offer Class III ballistic level protection for the security console 

operator(s).   

9. There will be a main power cut-off button/switch  located inside the 

Access Control System and Database Management in th e event of an 

electrical fire or related event occurs. 

10. Shall have a fire alarm detection unit that is tied into the main 

building fire alarm system and have at least two fi re extinguishers 

located within it. 

11. Shall utilize a fire suppression system similar  to that used by the 

VA’s computer and telecommunications room operating  areas.  

12. The floor shall be raised a minimum of 4 inches  (10 cm) from the 

concrete floor base. Wire ways shall be utilized un der the raised 

floor for separation of signal and power wires and cables. 

13. Access shall be monitored and controlled by the  PACS via card reader 

and fixed camera that utilizes a wide angle lens. A  1 in. (2.5 cm) 

deadbolt shall be utilized as a mechanical override  for the door in 

the event of electrical failure of the PACS, card r eader, or locking 

mechanism. 
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14. There shall only be one point of ingress and eg ress to and from the 

Security Control Room. The door shall be made of so lid core wood or 

better. If a window is required for the door, then the window shall 

be ballistic resistant with a Millar covering. 

15. A two-way intercom shall be placed at the point  of entry into the 

Security Control Room for access-communication cont rol purposes. 

16. A remote push-button door unlocking device shal l not be installed for 

the electronic PACS locking mechanism providing acc ess control into 

the Security Control Room. 

17. All controlling equipment and power supplies th at must be wall 

mounted shall be mounted in a manner that maximizes  usability of the 

Security Control Room wall space. All equipment sha ll be mounted to 

three quarter inch fire retardant plywood. The plyw ood shall be 

fastened to the wall from slab to slab and fixed to  the existing 

walls supports.  

D. Security Control Room Ventilation 

1. Shall meet or exceed all requirements laid out i n VA Master 

Specification listed in Division 23, HEATING, VENTI LATION, AND AIR 

CONDITIONING. 

2. Controls shall be via a separate air handling sy stem that provides an 

isolated supply and return system. The Security Con trol Room shall 

have a dedicated thermostat control unit and cut-of f switch to be 

able to shut off ventilation to the control room in  the event of a 

chemical, biological, or radiological (CBR) event o r other related 

emergency.   

3. There shall be a louver installed in the control  room door to assist 

with ventilation of the room. The louver shall be e xactly 12 x 12 

inches (30 x 30 cm) and closeable. 

E. Security Control Room and Security Console Light ing: 

1. The following factors shall be taken into consid eration for lighting 

of the Security Control Room and console area: 

a. Shadows: To reduce eye strain and fatigue, shado ws shall be 

avoided. 

b. Glare: The readability of all display panels, la bels, and 

equipment shall not be interfered with or create vi sibility 

problems. 

2. The following table shall provide guidance on th e amount of 

footcandles required per work area and type of task  performed: 

Work Area/Type of Task Footcandles 
Main Operating Panels 50 
Secondary Display Panels 50 
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Seated Workstations 100 

Reading Handwriting 100 
Typed Documents 50 
Visual Display 
Units 

10 

Logbook Recording 100 
Maintenance Area 50 
Emergency/Back-up Lighting 10 

 
F. Remote security console access: For facilities t hat have a remote, 

secondary back-up control console or workstation sh all apply the 

following requirements: 

1. The secondary stations shall the requirements ou tlined in Sections 

2.2.A-G. 

2. Installation of an intercom station or telephone  line shall be 

installed and provide direct one touch call-up for communications 

between the primary Security Control Console and se condary Security 

Control Console. 

3. Secondary stations shall not have priority over a primary Security 

Control Console. 

4. The primary Access Control System and Database M anagement shall have 

the ability to shut off power and a signal to a sec ondary control 

station in the event the area has been compromised.  

G. Wires and Cables: 

1. Shall meet or exceed the manufactures recommenda tion for power and 

signals. 

2. Shall be carried in an enclosed conduit system, utilizing 

electromagnetic tubing (EMT) to include the equival ent in flexible 

metal, rigid galvanized steel (RGS) to include the equivalent of 

liquid tight, polyvinylchloride (PVC) schedule 40 o r 80.  

3. All conduits will be sized and installed per the  NEC. All security 

system signal and power cables that traverse or ori ginate in a high 

security office space will contained in either EMT or RGS conduit.  

4. All conduit, pull boxes, and junction boxes shal l be marked with 

colored permanent tape or paint that will allow it to be 

distinguished from all other infrastructure conduit .  

5. Conduit fills shall not exceed 50 percent unless  otherwise 

documented.  

6. A pull string shall be pulled along and provided  with signal and 

power cables to assist in future installations.  

7. At all locations where there is a wall penetrati on or core drilling 

is conducted to allow for conduit to be installed, fire stopping 

materials shall be applied to that area. 
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8. High voltage and signal cables shall not share t he same conduit and 

shall be kept separate up to the point of connectio n. High voltage 

for the security subsystems shall be any cable or s ets of cables 

carrying 30 VDC/VAC or higher. 

9. For all equipment that is carrying digital data between the Security 

Control Room, Security Equipment Room, Security Con sole, or at a 

remote monitoring station, it shall not be less tha t 20 AWG and 

stranded copper wire for each conductor. The cable or each individual 

conductor within the cable shall have a shield that  provides 100% 

coverage. Cables with a single overall shield shall  have a tinned 

copper shield drain wire. 

2.3 FIBER OPTIC EQUIPMENT 

A. 8 Channel Fiber Optic Transcievers (Video&PTZ Co ntrol) 

1. The field-located and central-located fiber opti c transceivers shall 

utilize wave division multiplexing to transmit and receive video and 

data pan-tilt-zoom control signals over two standar d 62.5/125 

multimode fibers.  

2. The units shall be capable of operating over a r ange of 2 km. 

3. The units shall be NTSC color compatible. 

4. The units shall support data rates up to 64 Kbps . 

5. The units shall be surface or rack mountable. 

6. The units shall be UL listed. 

7. The units shall meet or exceed the following spe cifications: 

a. Video 

1) Input/Output:  1 volt pk-pk (75 ohms) 

2) Input/Output Channels: 8 

3) Bandwidth: 10 Hz  - 6.5 MHZ per channel 

4) Differential Gain: <2% 

5) Differential Phase: <0.7° 

6) Tilt: <1% 

7) Signal to Noise Ratio: 60 dB 

b. Data (Control)   

1) Data Channels:  2 

2) Data Format:  RS-232, RS-422, 2 wire or 4 wire R S-485 with 

Tri-State Manchester Bi-Phase and Sensornet 

3) Data Rate:  DC - 100 kbps (NRZ) 

4) Bit Error Rate:  < 1 in 10-9 @ Maximum Optical L oss Budget 

5) Operating Mode:  Simplex or Full-Duplex  

6) Wavelength: 1310/1550 nm, Multimode or Singlemod e 

7) Optical Emitter: Laser Diode 
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8) Number of Fibers: 1  

c. Connectors 

1) Optical:  ST 

2) Power and Data:  Terminal Block with Screw Clamp s 

3) Video:  BNC (Gold Plated Center-Pin) 

d. Electrical and Mechanical 

1) Power:  12 VDC @ 500 mA (stand-alone) 

3) Current Protection:  Automatic Resettable Solid- State Current 

Limiters 

e. Environmental 

1) MTBF:  > 100,000 hours 

2) Operating Temp: -40 to 74 deg C (-40 to 165 deg F) 

3) Storage Temp: -40 to 85 deg C (-40 to 185 deg F)  

4) Relative Humidity:  0% to 95% (non-condensing) 

B. Fiber Optic Transmitters:  The central-located f iber optic transmitters 

shall utilize wave division multiplexing to transmi t video and signals 

over standard 62.5/125 multimode fibers. 

1. The units shall be capable of operating over a r ange of 4.8 km. 

2. The units shall be NTSC color compatible. 

3. The units shall support data rates up to 64 Kbps . 

4. The units shall be surface or rack mountable. 

5. The units shall be UL listed. 

6. The units shall meet or exceed the following spe cifications: 

a. Video  

1) Input: 1 volt pk-pk (75 ohms) 

2) Bandwidth:  5H2 - 10 MHZ 

3) Differential Gain: <5% 

4) Tilt: <1% 

5) Signal-Noise: 60db 

6) Wavelength: 850nm 

7) Number of Fibers: 1 

8) Operating Temp: -20 to 70 deg C (-4 to 158 deg F ) 

9) Connectors:  

a) Power: Female plug with screw clamps 

b) Video: BNC 

c) Optical: ST 

10) Power: 12 VDC 

C. Fiber Optic Receivers:  The field-located fiber optic receivers shall 

utilize wave division multiplexing to receive video  signals over 

standard 62.5/125 multimode fiber. 
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1. The units shall be capable of operating over a r ange of 4.8 km. 

2. The units shall be NTSC color compatible. 

3. The units shall support data rates up to 64 Kbps . 

4. The units shall be surface or rack mountable. 

5. The units shall be UL listed. 

6. The units shall meet or exceed the following spe cifications: 

a. Video 

1) Output: 1 volt pk-pk (75 ohms) 

2) Bandwidth: 5H2 - 10 MHZ 

3) Differential Gain: <5% 

4) Tilt: <1% 

5) Signal-Noise: 60dB 

6) Wavelength: 850nm 

7) Number of Fibers: 1 

8) Surface Mount: 106.7 x 88.9 x 25.4 mm (4.2 x 3.5  x 1 in) 

9) Operating Temp: -20 to 70 deg C (-4 to 158 deg F ) 

10) Connectors:  

11) Power: Female plug block with screw clamps 

12) Video: BNC 

13) Optical: ST 

14) Power: 12 VAC8 Channel Fiber Optic Transcievers  (Video&PTZ 

Control) 

D. Fiber Optic Sub Rack with Power Supply 

1. The Card Cage Rack shall provide high-density ra cking for fiber-optic 

modules.  The unit shall be designed to mount in st andard 483 mm (19 

in) instrument racks and to accommodate the equival ent of 15 1-inch 

modules.    

a. Specifications 

1) Card Orientation: Vertical  

2) Construction: Aluminum  

3) Current Consumption: 0.99 A  

4) Humidity: 95.0 % RH  

5) Input Power: 100-240 VAC, 60/50 Hz  

6) Mounting: Mounts in standard 483 mm (19 in) rack  using 

four (4) screws (optional wall brackets purchased s eparately)  

7) Number of Outputs: 1.0   

8) Number of Slots 15.0   

9) Operating Temperature: -40 to +75 deg C (-40.0 t o 167.0 deg 

F) 

10) Ouput Voltage: 13.5 V  
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11) Output Current 6.0 A  

12) Power Dissipation: 28.0 W  

13) Power Factor: 48.0   

14) Power Supply: (built-in)  

15) Rack Units: 3RU  

16) Redundant Capability: Yes  

17) Weight:  2.43 kg (5.35 lb) 

18) Width: 483 mm (19.0 in) 

2.4 INSTALLATION KIT  

A. General: 

1. The kit shall be provided that, at a minimum, in cludes all connectors 

and terminals, labeling systems, audio spade lugs, barrier strips, 

punch blocks or wire wrap terminals, heat shrink tu bing, cable ties, 

solder, hangers, clamps, bolts, conduit, cable duct , and/or cable 

tray, etc., required to accomplish a neat and secur e installation. 

All wires shall terminate in a spade lug and barrie r strip, wire wrap 

terminal or punch block. Unfinished or unlabeled wi re connections 

shall not be allowed. All unused and partially open ed installation 

kit boxes, coaxial, fiber-optic, and twisted pair c able reels, 

conduit, cable tray, and/or cable duct bundles, wir e rolls, physical 

installation hardware shall be turned over to the C ontracting 

Officer. The following sections outline the minimum  required 

installation sub-kits to be used: 

2. System Grounding: 

a. The grounding kit shall include all cable and in stallation 

hardware required.  All head end equipment and powe r supplies 

shall be connected to earth ground via internal bui lding wiring, 

according to the NEC. 

b. This includes, but is not limited to: 

1) Coaxial Cable Shields 

2) Control Cable Shields 

3) Data Cable Shields 

4) Equipment Racks 

5) Equipment Cabinets 

6) Conduits 

7) Cable Duct blocks 

8) Cable Trays 

9) Power Panels 

10) Grounding 

11) Connector Panels 
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3. Coaxial Cable: The coaxial cable kit shall inclu de all coaxial 

connectors, cable tying straps, heat shrink tabbing , hangers, clamps, 

etc., required to accomplish a neat and secure inst allation. 

4. Wire and Cable: The wire and cable kit shall inc lude all connectors 

and terminals, audio spade lugs, barrier straps, pu nch blocks, wire 

wrap strips, heat shrink tubing, tie wraps, solder,  hangers, clamps, 

labels etc., required to accomplish a neat and orde rly installation. 

5. Conduit, Cable Duct, and Cable Tray: The kit sha ll include all 

conduit, duct, trays, junction boxes, back boxes, c over plates, feed 

through nipples, hangers, clamps, other hardware re quired to 

accomplish a neat and secure conduit, cable duct, a nd/or cable tray 

installation in accordance with the NEC and this do cument. 

6. Equipment Interface: The equipment kit shall inc lude any item or 

quantity of equipment, cable, mounting hardware and  materials needed 

to interface the systems with the identified sub-sy stem(s) according 

to the OEM requirements and this document. 

7. Labels: The labeling kit shall include any item or quantity of 

labels, tools, stencils, and materials needed to la bel each subsystem 

according to the OEM requirements, as-installed dra wings, and this 

document. 

8. Documentation: The documentation kit shall inclu de any item or 

quantity of items, computer discs, as installed dra wings, equipment, 

maintenance, and operation manuals, and OEM materia ls needed to 

provide the system documentation as required by thi s document and 

explained herein. 

 

 

PART 3 – EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items 

and to center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or ot her location criteria 

are not indicated, arrange and install components a nd equipment to 

provide maximum possible headroom consistent with t hese requirements. 

D. Equipment:  Install to facilitate service, maint enance, and repair or 

replacement of components of both electronic safety  and security 

equipment and other nearby installations.  Connect in such a way as to 

facilitate future disconnecting with minimum interf erence with other 

items in the vicinity. 
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E. Right of Way:  Give to piping systems installed at a required slope. 

F. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

G. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

the equipment shall be removed and reinstalled as d irected at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being ca pable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as, but not limited to , motors, pumps, 

belt guards, transformers, piping, ductwork, condui t and raceways. 

3.2 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated  floor and wall 

assemblies for electronic safety and security insta llations to restore 

original fire-resistance rating of assembly.  Fires topping materials and 

installation requirements are specified in Division  07 Section 07 84 00 

"Firestopping." 

3.3 COMMISIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 28 08 00 – COMMISIONIN OF ELECTRONIC SAF ETY AND SECURITY 

SYSTEMS for all inspection, start up, and contracto r testing required 

above and required by the System Readiness Checklis t provided by the 

Commissioning Agent. 

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to sectio n 28 08 00 – 

COMMISIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS and related 

sections for contractor responsibilities for system  commissioning.  

3.4 DEMONSTRATION AND TRAINING 

A. Training shall be provided in accordance with Ar ticle, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular eq uipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submi tted by the contractor 

and approved by the COR at least 30 days prior to t he planned training. 

D. Provide services of manufacturer’s technical rep resentative for <insert 

hours> hours to instruct VA personnel in operation and maintenance of 

units. 
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E. Submit training plans and instructor qualificati ons in accordance with 

the requirements of Section 28 08 00 – COMMISIONING  OF ELECTRONIC SAFETY 

AND SECURITY SYSTEMS. 

3.5 WORK PERFORMANCE 

A. Job site safety and worker safety is the respons ibility of the 

contractor. 

B. For work on existing stations, arrange, phase an d perform work to assure 

electronic safety and security service for other bu ildings at all times. 

Refer to Article OPERATIONS AND STORAGE AREAS under  Section 01 00 00, 

GENERAL REQUIREMENTS. 

C. New work shall be installed and connected to exi sting work neatly and 

carefully. Disturbed or damaged work shall be repla ced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and conduit wit h other trades to 

minimize interferences. See the GENERAL CONDITIONS.  

3.6 SYSTEM PROGRAMMING 

A. General Programming Requirements 

1. This following section shall be used by the cont ractor to identify 

the anticipated level of effort (LOE) required setu p, program, and 

configure the Electronic Security System (ESS).  Th e contractor shall 

be responsible for providing all setup, configurati on, and 

programming to include data entry for the Security Management System 

(SMS) and subsystems [(e.g., video matrix switch, i ntercoms, digital 

video recorders, intrusion devices, including integ ration of 

subsystems to the SMS (e.g., camera call up, time s ynchronization, 

intercoms)]. System programming for existing or new  SMS servers shall 

not be conducted at the project site.     

B. Level of Effort for Programming 

1. The Contractor shall perform and complete system  programming 

(including all data entry) at an offsite location u sing the 

Contractor’s own copy of the SMS software.  The Con tractor’s copy of 

the SMS software shall be of the Owners current ver sion.  Once system 

programming has been completed, the Contractor shal l deliver the data 

to the COR on data entry forms and an approved elec tronic medium, 

utilizing data from the contract documents.  The co mpleted forms 

shall be delivered to the COR for review and approv al at least 90 

calendar days prior to the scheduled date the Contr actor requires it. 

 The Contractor shall not upload system programming  until the COR has 

provided written approval.  The Contractor is respo nsible for backing 
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up the system prior to uploading new programming da ta.  Additional 

programming requirements are provided as follows: 

a. Programming for New SMS Server:  The contractor shall provide all 

other system related programming. The contractor wi ll be 

responsible for uploading personnel information (e. g., ID Cards 

backgrounds, names, access privileges, personnel ph otos, access 

schedules, personnel groupings) along with coordina ting with COR 

for device configurations, standards, and groupings .  VA shall 

provide database to support Contractor’s data entry  tasks.  The 

contractor shall anticipate a weekly coordination m eeting and 

working with COR to ensure data uploading is perfor med without 

incident of loss of function or data loss. 

b. Programming for Existing SMS Servers:  The contr actor shall 

perform all related system programming except for p ersonnel data 

as noted.  The contractor will not be responsible f or uploading 

personnel information (e.g., ID Cards backgrounds, names, access 

privileges, access schedules, personnel groupings).  The contractor 

shall anticipate a weekly coordination meeting and working 

alongside of COR to ensure data uploading is perfor med without 

incident of loss of function or data loss.  System programming for 

SMS servers shall be performed by using the Contrac tor’s own 

server and software.  These servers shall not be co nnected to 

existing devices or systems at any time.     

2. The Contractor shall identify and request from t he COR, any 

additional data needed to provide a complete and op erational system 

as described in the contract documents.   

3. Contractor and COR coordination on programming r equires a high level 

of coordination to ensure programming is performed in accordance with 

VA requirements and programming uploads do not disr upt existing 

systems functionality.  The contractor shall antici pate a minimum a 

weekly coordination meeting.  Contractor shall ensu re data uploading 

is performed without incident of loss of function o r data loss.  The 

following Level of Effort Chart is provided to comm unicate the 

expected level of effort required by contractors on  VA ESS projects. 

 Calculations to determine actual levels of effort shall be confirmed 

by the contractor before project award. 
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  Description of Tasks 

Descr
iptio
n of 

Syste
ms 

Develop 
System 

Loading 
Sheets 

Coordinat
ion 

Initial 
Set-up 

Configura
tion 

Graphic 
Maps 

Syst
em 

Prog
ramm
ing 

Final 
Checks 

Level of Effort 
(Typical Tasks)  

SMS 
Setup  
& 
Confi
gurat
ion 

e.g., 
program 

monitorin
g 

stations, 
programmi

ng 
networks, 
interconn

ections 
between 

CCTV, 
intercoms

, time 
synchroni

zation 

e.g., 
retrieve 

IP 
addresses
, naming 

conventio
ns, 

standard 
event 

descripti
ons, 

programmi
ng 

templates
, 

coordinat
e special 

system 
needs 

e.g., 
Load 

system 
Operating  

System 
and 

Applicati
on 

software,  
general 
system 

configura
tions 

e.g., 
develop 
naming 

convent
ions, 

develop 
file 

folders
, 

confirm
ing 

accurac
y of 

AutoCAD 
Floor 

Plans, 
convert 

file 
into 
jpeg 
file 

e.g.
, 

prog
ram 

moni
tori

ng 
stat
ions

, 
prog
ramm
ing 

netw
orks

, 
inte
rcon
nect
ions 
betw
een 

CCTV
, 

inte
rcom

s, 
time 
sync
hron
izat
ion 

e.g., 
check 

all 
system 
diagno
stics 

(e.g., 
client

s, 
panels

)  

Load and set- up 
4-6 CDs and 

configure 
servers (to 

configure 
Loading and 
Configuring 

software 

Administrative 
account, audit 

log,  

Keystrokes, 
mouse clicks, 
multi-screen 

configuration 
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Elect
ronic  
Entry  
Contr
ol 
Syste
ms  

e.g., 

setup of 

device, 

door 

groups & 

schedule

s, REX, 

Locks, 

link 

graphics 

e.g., 

confirmi

ng 

device 

configur

ations, 

naming 

conventi

ons, 

event 

descript

ion and 

narrativ

es 

e.g., 

enter 

data 

from 

loading 

sheets; 

configur

e 

componen

ts, link 

events, 

cameras, 

and 

graphics 

e.g.

, 

setu

p of 

devi

ce, 

door 

grou

ps & 

sche

dule

s, 

REX, 

Lock

s, 

link 

grap

hics  

e.g., 

perfor

ming 

entry 

testin

g to 

confir

m 

correc

t set-

up and 

config

uratio

n 

e.g., creating 

a door, door 

configuration, 

adding request 

to exit, door 

monitors and 

relays, door 

timers, door 

related events 

(e.g., access, 

access denied, 

forced open, 

held open), 

linkages, 

controlled 

areas, 

advanced door 

monitoring, 

time zones, 

sequence of 

operations   
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Intru
sion 
Detec
tion 
Syste
ms 

e.g., 

enter 

door 

groups & 

schedule

s, link 

devices 

- REX, 

lock, & 

graphics 

e.g., 

confirmi

ng 

device 

configur

ations, 

naming 

conventi

ons, 

event 

descript

ion and 

narrativ

es 

e.g., 

enter 

data 

from 

loading 

sheets; 

configur

e 

componen

ts, link 

events, 

cameras, 

and 

graphics 

e.g.

, 

ente

r 

door 

grou

ps & 

sche

dule

s, 

link 

devi

ces 

- 

REX, 

lock

, & 

grap

hics  

e.g., 

walk 

test, 

device 

positi

on, 

and 

maskin

g 

e.g., setting 

up monitoring 

and control 

points (e.g., 

motion 

sensors, 

glassbreaks, 

vibration 

sensor, 

strobes, 

sounders) 

creating 

intrusion 

zones, 

creating 

arm/disarm 

panel, timed 

sequences, 

time zones, 

icon 

placements on 

graphic maps, 

clearance 

levels, events 

(e.g., armed, 

disarmed, zone 

violation, 

device alarm 

activations), 

LCD reader 

messages,   
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CCTV 
Syste
ms 

e.g., 

programm

ing 

call-ups 

recordin

g 

e.g., 

confirmi

ng 

device 

configur

ations, 

naming 

conventi

ons 

e.g., 

enter 

data 

from 

loading 

sheets; 

camera 

naming 

conventi

on, 

sequence

s, 

configur

e 

componen

ts) 

e.g.

, 

prog

ramm

ing 

call

- ups 

reco

rdin

g 

e.g., 

confir

m area 

of 

covera

ge, 

call-

up per 

event 

genera

ted 

and 

record

ing 

rates 

e.g., setting 

up cameras 

points, 

recording 

ratios (e.g., 

normal, alarm 

event) timed 

recording, 

linkages, maps 

placements, 

call-ups 

Inter
coms 
Syste
ms 

e.g., 

programm

ing 

events & 

call-ups 

e.g., 

confirmi

ng 

device 

configur

ations, 

naming 

conventi

ons, 

event 

descript

ion and 

narrativ

es 

e.g., 

enter 

data 

from 

loading 

sheets; 

configur

e 

componen

ts, link 

events, 

cameras, 

and 

graphics 

e.g.

, 

prog

ramm

ing 

even

ts & 

call

-ups  

e.g., 

confir

m 

operat

ion, 

SMS 

event 

genera

tion 

and 

camera 

call-

up 

e.g., setup 

linkages, 

events for 

activations, 

device 

troubles, land 

devices on 

graphic maps 

Conso
le 
Monit
oring  
Compo
nents  

N/A 
per 

monitor 

per 

monitor 

per 

graphic 

map 

N/A 

per 

monito

r 

N/A 

Note:  Programming tasks are supported through the 
contractor’s development of the Technical Data Pack age 

Submittals.   

 

Table 1 Contractor Level of Effort 
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3.7 TESTING AND ACCEPTANCE 

A. Performance Requirements 

1. General:   

a. The Contractor shall perform contract field, per formance 

verification, and endurance testing and make adjust ments of the 

completed security system when permitted.  The Cont ractor shall 

provide all personnel, equipment, instrumentation, and supplies 

necessary to perform all testing.  Written notifica tion of planned 

testing shall be given to the COR at least 60 calen dar days prior 

to the test and after the Contractor has received w ritten approval 

of the specific test procedures.      

b. The COR shall witness all testing and system adj ustments during 

testing.  Written permission shall be obtained from  the COR before 

proceeding with the next phase of testing.  Origina l copies of all 

data produced during performance verification and e ndurance 

testing shall be turned over to the COR at the conc lusion of each 

phase of testing and prior to COR approval of the t est. 

2. Test Procedures and Reports:  The test procedure s, compliant w/ VA 

standard test procedures, shall explain in detail, step-by-step 

actions and expected results demonstrating complian ce with the 

requirements of the specification.  The test report s shall be used to 

document results of the tests.  The reports shall b e delivered to the 

COR within seven (7) calendar days after completion  of each test. 

B. The inspection and test will be conducted by a f actory-certified 

contractor representative and witnessed by a Govern ment Representative. 

 The results of the inspection will be officially r ecorded by a 

designated Government Representative and maintained  on file by the COR, 

until completion of the entire project.  The result s will be compared to 

the Acceptance Test results. 

C. Contractor’s Field Testing (CFT) 

1. The Contractor shall calibrate and test all equi pment, verify DTM 

operation, place the integrated system in service, and test the 

integrated system.  Ground rods installed by this C ontractor within 

the base of camera poles shall be tested as specifi ed in IEEE STD 

142.  The Contractor shall test all security system s and equipment, 

and provide written proof of a 100% operational sys tem before a date 

is established for the system acceptance test.  Doc umentation package 

for CFT shall include completed (fully annotated de tails of test 

details) for each device and system tested, and ann otated loading 
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sheets documenting complete testing to COR approval .  CFT test 

documentation package shall conform to submittal re quirements 

outlined in this Section.  The Contractor’s field t esting procedures 

shall be identical to the COR’s acceptance testing procedures.  The 

Contractor shall provide the COR with a written lis ting of all 

equipment and software indicating all equipment and  components have 

been tested and passed.  The Contractor shall deliv er a written 

report to the COR stating the installed complete sy stem has been 

calibrated, tested, and is ready to begin performan ce verification 

testing; describing the results of the functional t ests, diagnostics, 

and calibrations; and the report shall also include  a copy of the 

approved acceptance test procedure.  Performance ve rification testing 

shall not take place until written notice by contra ctor is received 

certifying that a contractors field test was succes sful. 

D. Performance Verification Test (PVT) 

1. Test team: 

a. After the system has been pretested and the Cont ractor has 

submitted the pretest results and certification to the COR, then 

the Contractor shall schedule an acceptance test to  date and give 

the COR written, notice as described herein, prior to the date the 

acceptance test is expected to begin.  The system s hall be tested 

in the presence of a Government Representative, an OEM certified 

representative, representative of the Contractor an d other 

approved by the COR.  The system shall be tested ut ilizing the 

approved test equipment to certify proof of perform ance, FCC, UL 

and Emergency Service compliance. The test shall ve rify that the 

total system meets all the requirements of this spe cification. The 

notification of the acceptance test shall include t he expected 

length (in time) of the test.  

2. The Contractor shall demonstrate the completed P hysical Access 

Control System PACS complies with the contract requ irements.  In 

addition, the Contractor shall provide written cert ification that the 

system is 100% operational prior to establishing a date for starting 

PVT.  Using approved test procedures, all physical and functional 

requirements of the project shall be demonstrated a nd shown.  The PVT 

will be stopped and aborted as soon as 10 technical  deficiencies are 

found requiring correction.  The Contractor shall b e responsible for 

all travel and lodging expenses incurred for out-of -town personnel 

required to be present for resumption of the PVT.  If the acceptance 
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test is aborted, the re-test will commence from the  beginning with a 

retest of components previously tested and accepted .   

3. The PVT, as specified, shall not begin until rec eipt of written 

certification that the Contractors Field Testing wa s successful.  

This shall include certification of successful comp letion of testing 

as specified in paragraph “Contractor’s Field Testi ng”, and upon 

successful completion of testing at any time when t he system fails to 

perform as specified.  Upon termination of testing by the COR or 

Contractor, the Contractor shall commence an assess ment period as 

described for Endurance Testing Phase II.   

4. Upon successful completion of the acceptance tes t, the Contractor 

shall deliver test reports and other documentation,  as specified, to 

the COR prior to commencing the endurance test. 

5. Additional Components of the PVT shall include:  

a. System Inventory 

1) All Device equipment 

2) All Software 

3) All Logon and Passwords 

4) All Cabling System Matrices 

5) All Cable Testing Documents 

6) All System and Cabinet Keys 

b. Inspection 

1) Contractor shall record an inspection punch list  noting all 

system deficiencies.  The contractor shall prepare an 

inspection punch list format for COR’s approval. 

2) As a minimum the punch list shall include a list ing of punch 

list items, punch list item location, description o f item 

problem, date noted, date corrected, and details of  how item 

was corrected.  

6. Partial PVT - At the discretion of CORCOR, the P erformance 

Verification Test may be performed in part should a  100% compliant 

CFT be performed.  In the event that a partial PVT will be performed 

instead of a complete PVT; the partial PVT shall be  performed by 

testing 10% of the system.  The contractor shall pe rform a test of 

each procedure on select devices or equipment.   

E. Endurance Test 

1. The Contractor shall demonstrate the specified p robability of 

detection and false alarm rate requirements of the completed system. 

The endurance test shall be conducted in phases as specified below. 

The endurance test shall not be started until the C OR notifies the 
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Contractor, in writing, that the performance verifi cation test is 

satisfactorily completed, training as specified has  been completed, 

and correction of all outstanding deficiencies has been 

satisfactorily completed.  VA shall operate the sys tem 24 hours per 

day, including weekends and holidays, during Phase I and Phase III 

endurance testing.  VA will maintain a log of all s ystem 

deficiencies.  The COR may terminate testing at any  time the system 

fails to perform as specified.  Upon termination of  testing, the 

Contractor shall commence an assessment period as d escribed for Phase 

II.  During the last day of the test, the Contracto r shall verify the 

appropriate operation of the system.  Upon successf ul completion of 

the endurance test, the Contractor shall deliver te st reports and 

other documentation as specified to the COR prior t o acceptance of 

the system.  

2. Phase I (Testing):  The test shall be conducted 24 hours per day for 

15 consecutive calendar days, including holidays, a nd the system 

shall operate as specified.  The Contractor shall m ake no repairs 

during this phase of testing unless authorized in w riting by the COR. 

If the system experiences no failures, the Contract or may proceed 

directly to Phase III testing after receiving writt en permission from 

the COR. 

3. Phase II (Assessment):   

a. After the conclusion of Phase I, the Contractor shall identify all 

failures, determine causes of all failures, repair all failures, 

and deliver a written report to the COR.  The repor t shall explain 

in detail the nature of each failure, corrective ac tion taken, 

results of tests performed, and recommend the point  at which 

testing should be resumed.   

b. After delivering the written report, the Contrac tor shall convene 

a test review meeting at the job site to present th e results and 

recommendations to the COR.  The meeting shall not be scheduled 

earlier than five (5) business days after the COR r eceives the 

report.  As part of this test review meeting, the C ontractor shall 

demonstrate all failures have been corrected by per forming 

appropriate portions of the performance verificatio n test.  Based 

on the Contractor’s report and the test review meet ing, the COR 

will provide a written determine of either the rest art date or 

require Phase I be repeated.   

4. Phase III (Testing):  The test shall be conducte d 24 hours per day 

for 15 consecutive calendar days, including holiday s, and the system 
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shall operate as specified.  The Contractor shall m ake no repairs 

during this phase of testing unless authorized in w riting by the COR. 

5. Phase IV (Assessment):   

1. After the conclusion of Phase III, the Contracto r shall identify 

all failures, determine causes of all failures, rep air all 

failures, and deliver a written report to the COR. The report 

shall explain in detail the nature of each failure,  corrective 

action taken, results of tests performed, and recom mend the point 

at which testing should be resumed.  

2. After delivering the written report, the Contrac tor shall convene 

a test review meeting at the job site to present th e results and 

recommendations to the COR.  The meeting shall not be scheduled 

earlier than five (5) business days after receipt o f the report by 

the COR.  As a part of this test review meeting, th e Contractor 

shall demonstrate that all failures have been corre cted by 

repeating appropriate portions for the performance verification 

test.  Based on the review meeting the test should not be 

scheduled earlier than five (5) business days after  the COR 

receives the report.  As a part of this test review  meeting, the 

Contractor shall demonstrate all failures have been  corrected by 

repeating appropriate portions of the performance v erification 

test.  Based on the Contractor’s report and the tes t review 

meeting, the COR will provide a written determine o f either the 

restart date or require Phase III be repeated.  Aft er the 

conclusion of any re-testing which the COR may requ ire, the Phase 

IV assessment shall be repeated as if Phase III had  just been 

completed.  

F. Exclusions 

1. The Contractor will not be held responsible for failures in system 

performance resulting from the following: 

a. An outage of the main power in excess of the cap ability of any 

backup power source provided the automatic initiati on of all 

backup sources was accomplished and that automatic shutdown and 

restart of the PACS performed as specified. 

b. Failure of an Owner furnished equipment or commu nications link, 

provided the failure was not due to Contractor furn ished 

equipment, installation, or software. 

c. Failure of existing Owner owned equipment, provi ded the failure 

was not due to Contractor furnished equipment, inst allation, or 

software.  
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SECTION 28 05 13 
CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the finishing, installati on, connection, testing 

and certification the conductors and cables require d for a fully 

functional for electronic safety and security (ESS)  system. 

1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.   

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 

application and use.   

C. Section 28 05 00 – COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY. Requirements for general requirements tha t are common to more 

than one section in Division 28. 

D. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for personnel safety and to provide a low 

impedance path for possible ground fault currents.   

E. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELE CTRONIC SECURITY AND 

SAFETY. Requirements for infrastructure.   

F. Section 28 08 00 - COMMISSIONING OF ELECTRONIC S AFETY AND SECURITY 

SYSTEMS. Requirements for commissioning.   

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service Int ernational. 

B. EMI:  Electromagnetic interference. 

C. IDC:  Insulation displacement connector. 

D. Ladder Cable Tray:  A fabricated structure consi sting of two 

longitudinal side rails connected by individual tra nsverse members 

(rungs). 

E. Low Voltage:  As defined in NFPA 70 for circuits  and equipment operating 

at less than 50 V or for remote-control and signali ng power-limited 

circuits. 

F. Open Cabling:  Passing telecommunications cablin g through open space 

(e.g., between the studs of a wall cavity). 

G. RCDD:  Registered Communications Distribution De signer. 

H. Solid-Bottom or Nonventilated Cable Tray:  A fab ricated structure 

consisting of integral or separate longitudinal sid e rails, and a bottom 

without ventilation openings. 

I. Trough or Ventilated Cable Tray:  A fabricated s tructure consisting of 

integral or separate longitudinal rails and a botto m having openings 
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sufficient for the passage of air and using 75 perc ent or less of the 

plan area of the surface to support cables. 

J. UTP:  Unshielded twisted pair. 

1.4 QUALITY ASSURANCE 

A. See section 28 05 00, Paragraph 1.4. 

1.5 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWIN GS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

1. Manufacturer's Literature and Data: Showing each  cable type and 

rating. 

2. Certificates: Two weeks prior to final inspectio n, deliver to the COR 

four copies of the certification that the material is in accordance 

with the drawings and specifications and diagrams f or cable 

management system. 

3. Shop Drawings:  Cable tray layout, showing cable  tray route to scale, 

with relationship between the tray and adjacent str uctural, 

electrical, and mechanical elements.  Include the f ollowing: 

a. Vertical and horizontal offsets and transitions.  

b. Clearances for access above and to side of cable  trays. 

c. Vertical elevation of cable trays above the floo r or bottom of 

ceiling structure. 

d. Load calculations to show dead and live loads as  not exceeding 

manufacturer's rating for tray and its support elem ents. 

e. System labeling schedules, including electronic copy of labeling 

schedules that are part of the cable and asset iden tification 

system of the software specified in Parts 2 and 3. 

4. Wiring Diagrams.  Show typical wiring schematics  including the 

following: 

a. Workstation outlets, jacks, and jack assemblies.  

b. Patch cords. 

c. Patch panels. 

5. Cable Administration Drawings:  As specified in Part 3 

"Identification" Article. 

6. Project planning documents as specified in Part 3. 

7. Maintenance Data:  For wire and cable to include  in maintenance 

manuals. 

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 
28 05 13 - 3 

referenced. Publications are reference in the text by the basic 

designation only. 

B. American Society of Testing Material (ASTM): 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure Sensitive Electrical Insulating 

Tape  

C. Federal Specifications (Fed. Spec.): 

A-A-59544-08............Cable and Wire, Electrical (Power, Fixed 

Installation) 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-05...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Electrical Grounding and Bo nding Equipment 

486A-03.................Wire Connectors and Solderi ng Lugs for Use with 

Copper Conductors 

486C-04.................Splicing Wire Connectors 

486D-05.................Insulated Wire Connector Sy stems for Underground 

Use or in Damp or Wet Locations 

486E-00.................Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cable 

514B-04.................Fittings for Cable and Cond uit 

1479-03.................Fire Tests of Through-Penet ration Fire Stops 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test optical fiber cable to determine the contin uity of the strand 

end to end.  Use optical-fiber flashlight. 

2. Test optical fiber cable on reels.  Use an optic al time domain 

reflectometer to verify the cable length and locate  cable defects, 

splices, and connector; include the loss value of e ach.  Retain test 

data and include the record in maintenance data. 

3. Test each pair of UTP cable for open and short c ircuits. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or in stall UTP, optical 

fiber, and coaxial cables and connecting materials until wet work in 

spaces is complete and dry, and temporary HVAC syst em is operating and 
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maintaining ambient temperature and humidity condit ions at occupancy 

levels during the remainder of the construction per iod. 

 

PART 2 - PRODUCTS  

2.1 GENERAL 

paragraphs. 
A. Support of Open Cabling:  NRTL labeled for suppo rt of Category 6 

cabling, designed to prevent degradation of cable p erformance and pinch 

points that could damage cable. 

1. Support brackets with cable tie slots for fasten ing cable ties to 

brackets. 

2. Lacing bars, spools, J-hooks, and D-rings. 

3. Straps and other devices. 

B. Cable Trays: 

1. Cable Tray Materials:  Metal, suitable for indoo rs, and protected 

against corrosion by electroplated zinc galvanizing , complying with 

ASTM B 633, Type 1, not less than 0.000472 inch (0. 012 mm) thick or 

hot-dip galvanizing, complying with ASTM A 123/A 12 3M Grade 0.55, not 

less than 0.002165 inch (0.055 mm) thick. 

2. Basket Cable Trays:  Dimensions as indicated on plans. Wire mesh 

spacing shall not exceed 2 by 4 inches (50 by 100 m m). 

3. Trough Cable Trays:  Nominally 6 inches (150 mm)  wide minimum or as 

designated on drawings. 

4. Ladder Cable Trays:  Nominally 18 inches (455 mm )wide minimum or as 

designated on drawings, and a rung spacing of 12 in ches (305 mm). 

5. Channel Cable Trays:  One-piece construction, no minally 4 inches (100 

mm) wide minimum or as designated on drawings.  Slo t spacing shall 

not exceed 4-1/2 inches (115 mm) o.c. 

6. Solid-Bottom Cable Trays:  One-piece constructio n, nominally 12 

inches (305 mm) wide minimum or as designated on dr awings.  Provide 

withsolid covers. 

C. Conduit and Boxes:  Comply with requirements in Division 28 Section 

"Conduits and Backboxes for Electrical Systems." Fl exible metal conduit 

shall not be used. 

1. Outlet boxes shall be no smaller than 2 inches ( 50 mm) wide, 3 inches 

(75 mm) high, and 2-1/2 inches (64 mm) deep. 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/ 4 by 48 by 96 inches (19 

by 1220 by 2440 mm).  Comply with requirements for plywood backing 

panels in Division 06 Section "Rough Carpentry". 
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2.3 UTP CABLE 

A. Description:  100-ohm, 4-pair UTP, formed into 2 5-pair binder groups 

covered with a blue thermoplastic jacket. 

1. Comply with ICEA S-90-661 for mechanical propert ies. 

2. Comply with TIA/EIA-568-B.1 for performance spec ifications. 

3. Comply with TIA/EIA-568-B.2, Category 6. 

4. Listed and labeled by an NRTL acceptable to auth orities having 

jurisdiction as complying with UL 444 and NFPA 70 f or the following 

types: 

a. Communications, General Purpose: Type CM or CMG.  

b. Communications, Plenum Rated:  Type CMP, complyi ng with NFPA 262. 

c. Communications, Riser Rated:  Type CMR, complyin g with UL 1666. 

d. Communications, Limited Purpose:  Type CMX. 

e. Multipurpose:  Type MP or MPG. 

f. Multipurpose, Plenum Rated:  Type MPP, complying  with NFPA 262. 

g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666. 

2.4 UTP CABLE HARDWARE 

A. UTP Cable Connecting Hardware:  IDC type, using modules designed for 

punch-down caps or tools.  Cables shall be terminat ed with connecting 

hardware of the same category or higher. 

B. Connecting Blocks:  110-style for Category 6.  P rovide blocks for the 

number of cables terminated on the block, plus 25 p ercent spare.  

Integral with connector bodies, including plugs and  jacks where 

indicated. 

2.5 OPTICAL FIBER CABLE 

A. Description:  Multimode, 62.5/125-micrometer, 24 -fiber, nonconductive, 

tight buffer, optical fiber cable. 

1. Comply with ICEA S-83-596 for mechanical propert ies. 

2. Comply with TIA/EIA-568-B.3 for performance spec ifications. 

3. Comply with TIA/EIA-492AAAA-B or TIA/EIA-492AAAA -A for detailed 

specifications. 

4. Listed and labeled by an NRTL acceptable to auth orities having 

jurisdiction as complying with UL 444, UL 1651, and  NFPA 70 for the 

following types: 

a. General Purpose, Nonconductive:  Type OFN or OFN G. 

b. Plenum Rated, Nonconductive:  Type OFNP, complyi ng with NFPA 262. 

c. Riser Rated, Nonconductive:  Type OFNR, complyin g with UL 1666. 

d. General Purpose, Conductive:  Type OFC or OFCG. 

e. Plenum Rated, Conductive:  Type OFCP, complying with NFPA 262. 

f. Riser Rated, Conductive:  Type OFCR, complying w ith UL 1666. 
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5. Conductive cable shall be steel armored type. 

6. Maximum Attenuation:  3.50dB/km at 850 nm; 1.5 d B/km at 1300 nm. 

7. Minimum Modal Bandwidth:  160 MHz-km at 850 nm; 500 MHz-km at 1300 

nm. 

B. Jacket: 

1. Jacket Color:  Orange for 62.5/125-micrometer ca ble. 

2. Cable cordage jacket, fiber, unit, and group col or shall be according 

to TIA/EIA-598-B. 

3. Imprinted with fiber count, fiber type, and aggr egate length at 

regular intervals not to exceed 40 inches (1000 mm) . 

2.6 OPTICAL FIBER CABLE HARDWARE 

A. Cable Connecting Hardware:  Meet the Optical Fib er Connector 

Intermateability Standards (FOCIS) specifications o f TIA/EIA-604-2, 

TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply with T IA/EIA-568-B.3. 

1. Quick-connect, simplex and duplex, Type SC, Type  ST, Type LC, Type 

MT-RJ connectors. Match existing facility type. Ins ertion loss shall 

be not more than 0.75 dB. 

2. Type SFF connectors may be used in termination r acks, panels, and 

equipment packages. 

2.7 COAXIAL CABLE 

A. General Coaxial Cable Requirements:  Broadband t ype, recommended by 

cable manufacturer specifically for broadband data transmission 

applications.  Coaxial cable and accessories shall have 75-ohm nominal 

impedance with a return loss of 20 dB maximum from 7 to 806 MHz. 

B. RG-11/U:  NFPA 70, Type CATV. 

1. No. 14 AWG, solid, copper-covered steel conducto r. 

2. Gas-injected, foam-PE insulation. 

3. Double shielded with 100 percent aluminum polyes ter tape and 60 

percent aluminum braid. 

4. Jacketed with sunlight-resistant, black PVC or P E. 

5. Suitable for outdoor installations in ambient te mperatures ranging 

from minus 40 to plus 85 deg C. 

C. RG59/U:  NFPA 70, Type CATVR. 

1. No. 20 AWG, solid, silver-plated, copper-covered  steel conductor. 

2. Gas-injected, foam-PE insulation. 

3. Triple shielded with 100 percent aluminum polyes ter tape and 95 

percent aluminum braid; covered by aluminum foil wi th grounding 

strip. 

4. Color-coded PVC jacket. 

D. RG-6/U:  NFPA 70, Type CATV or CM. 
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1. No. 16 AWG, solid, copper-covered steel conducto r; gas-injected, 

foam-PE insulation. 

2. Double shielded with 100 percent aluminum-foil s hield and 60 percent 

aluminum braid. 

3. Jacketed with black PVC or PE. 

4. Suitable for indoor installations. 

E. RG59/U:  NFPA 70, Type CATV. 

1. No. 20 AWG, solid, copper-covered steel conducto r; gas-injected, 

foam-PE insulation. 

2. Double shielded with 100 percent aluminum polyes ter tape and 40 

percent aluminum braid. 

3. PVC jacket. 

F. RG59/U (Plenum Rated):  NFPA 70, Type CMP. 

1. No. 20 AWG, solid, copper-covered steel conducto r; foam fluorinated 

ethylene propylene insulation. 

2. Double shielded with 100 percent aluminum-foil s hield and 65 percent 

aluminum braid. 

3. Copolymer jacket. 

G. NFPA and UL compliance, listed and labeled by an  NRTL acceptable to 

authorities having jurisdiction as complying with U L 1655, and with NFPA 

70 "Radio and Television Equipment" and "Community Antenna Television 

and Radio Distribution" Articles.  Types are as fol lows: 

1. CATV Cable:  Type CATV. 

2. CATV Plenum Rated:  Type CATVP, complying with N FPA 262. 

3. CATV Riser Rated:  Type CATVR, complying with UL  1666. 

4. CATV Limited Rating: Type CATVX. 

2.8 COAXIAL CABLE HARDWARE 

A. Coaxial-Cable Connectors:  Type BNC, 75 ohms. 

2.9 RS-232 CABLE 

A. Standard Cable:  NFPA 70, Type CM. 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tin ned copper 

conductors. 

2. Polypropylene insulation. 

3. Individual aluminum foil-polyester tape shielded  pairs with 100 

percent shield coverage. 

4. PVC jacket. 

5. Pairs are cabled on common axis with No. 24 AWG,  stranded (7x32) 

tinned copper drain wire. 

6. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Rated Cable:  NFPA 70, Type CMP. 
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1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tin ned copper 

conductors. 

2. Plastic insulation. 

3. Individual aluminum foil-polyester tape shielded  pairs with 100 

percent shield coverage. 

4. Plastic jacket. 

5. Pairs are cabled on common axis with No. 24 AWG,  stranded (7x32) 

tinned copper drain wire. 

6. Flame Resistance:  Comply with NFPA 262. 

2.10 RS-485 CABLE 

A. Standard Cable:  NFPA 70, Type CM. 

1. Paired, 2 pairs, twisted, No. 22 AWG, stranded ( 7x30) tinned copper 

conductors. 

2. PVC insulation. 

3. Unshielded. 

4. PVC jacket. 

5. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Rated Cable:  NFPA 70, Type CMP. 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tin ned copper 

conductors. 

2. Fluorinated ethylene propylene insulation. 

3. Unshielded. 

4. Fluorinated ethylene propylene jacket. 

5. Flame Resistance:  NFPA 262, Flame Test. 

2.11 LOW-VOLTAGE CONTROL CABLE 

A. Paired Lock Cable:  NFPA 70, Type CMG. 

1. 1 pair, twisted, No. 16 AWG, stranded (19x29) ti nned copper 

conductors. 

2. PVC insulation. 

3. Unshielded. 

4. PVC jacket. 

5. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Rated, Paired Lock Cable:  NFPA 70, Type CMP. 

1. 1 pair, twisted, No. 16 AWG, stranded (19x29) ti nned copper 

conductors. 

2. PVC insulation. 

3. Unshielded. 

4. PVC jacket. 

5. Flame Resistance:  Comply with NFPA 262. 

C. Paired Lock Cable:  NFPA 70, Type CMG. 
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1. 1 pair, twisted, No. 18 AWG, stranded (19x30) ti nned copper 

conductors. 

2. PVC insulation. 

3. Unshielded. 

4. PVC jacket. 

5. Flame Resistance:  Comply with UL 1581. 

D. Plenum-Rated, Paired Lock Cable:  NFPA 70, Type CMP. 

1. 1 pair, twisted, No. 18 AWG, stranded (19x30) ti nned copper 

conductors. 

2. Fluorinated ethylene propylene insulation. 

3. Unshielded. 

4. Plastic jacket. 

5. Flame Resistance:  NFPA 262, Flame Test. 

2.12 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type  THHN-THWN, in raceway 

complying with UL 83. 

B. Class 2 Control Circuits:  Stranded copper, Type  THHN-THWN, in raceway 

complying with UL 83. 

C. Class 3 Remote-Control and Signal Circuits:  Str anded copper, Type TW or 

TF, complying with UL 83. 

2.13 FIRE ALARM WIRE AND CABLE 

A. General Wire and Cable Requirements:  NRTL liste d and labeled as 

complying with NFPA 70, Article 760. 

B. Signaling Line Circuits:  Twisted, shielded pair , not less than No. 18 

AWG or size as recommended by system manufacturer. 

1. Circuit Integrity Cable:  Twisted shielded pair,  NFPA 70, Article 

760, Classification CI, for power-limited fire alar m signal service 

Type FPL.  NRTL listed and labeled as complying wit h UL 1424 and UL 

2196 for a 2-hour rating. 

C. Non-Power-Limited Circuits:  Solid-copper conduc tors with 600-V rated, 

75 deg C, color-coded insulation. 

1. Low-Voltage Circuits:  No. 16 AWG, minimum. 

2. Line-Voltage Circuits:  No. 12 AWG, minimum. 

3. Multiconductor Armored Cable:  NFPA 70, Type MC,  copper conductors, 

Type TFN/THHN conductor insulation, copper drain wi re, copper armor 

with red identifier stripe, NTRL listed for fire al arm and cable tray 

installation, plenum rated, and complying with requ irements in UL 

2196 for a 2-hour rating. 
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2.14 IDENTIFICATION PRODUCTS 

A. Comply with UL 969 for a system of labeling mate rials, including label 

stocks, laminating adhesives, and inks used by labe l printers. 

2.15 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agen cy to evaluate cables. 

B. Factory test UTP and optical fiber cables on ree ls according to TIA/EIA-

568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568 -B.2. 

D. Factory test multimode optical fiber cables acco rding to TIA/EIA-526-14-

A and TIA/EIA-568-B.3. 

E. Factory sweep test coaxial cables at frequencies  from 5 MHz to 1 GHz.  

Sweep test shall test the frequency response, or at tenuation over 

frequency, of a cable by generating a voltage whose  frequency is varied 

through the specified frequency range and graphing the results. 

F. Cable will be considered defective if it does no t pass tests and 

inspections. 

G. Prepare test and inspection reports. 

2.16 WIRE LUBRICATING COMPOUND 

A. Suitable for the wire insulation and conduit it is used with, and shall 

not harden or become adhesive. 

B. Shall not be used on wire for isolated type elec trical power systems. 

2.17 FIREPROOFING TAPE 

A. The tape shall consist of a flexible, conformabl e fabric of organic 

composition coated one side with flame-retardant el astomer. 

B. The tape shall be self-extinguishing and shall n ot support combustion. 

It shall be arc-proof and fireproof. 

C. The tape shall not deteriorate when subjected to  water, gases, salt 

water, sewage, or fungus and be resistant to sunlig ht and ultraviolet 

light. 

D. The finished application shall withstand a 200-a mpere arc for not less 

than 30 seconds. 

E. Securing tape: Glass cloth electrical tape not l ess than 0.18 mm 

(7 mils) thick, and 19 mm (3/4 inch) wide. 

 

PART 3 - EXECUTION  

3.1 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 

2. Comply with BICSI ITSIM, Ch. 6, "Cable Terminati on Practices." 
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3. Install 110-style IDC termination hardware unles s otherwise 

indicated. 

4. Terminate all conductors; no cable shall contain  un-terminated 

elements.  Make terminations only at indicated outl ets, terminals, 

and cross-connect and patch panels. 

5. Cables may not be spliced.  Secure and support c ables at intervals 

not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) 

from cabinets, boxes, fittings, outlets, racks, fra mes, and 

terminals. 

6. Bundle, lace, and train conductors to terminal p oints without 

exceeding manufacturer's limitations on bending rad ii, but not less 

than radii specified in BICSI ITSIM, "Cabling Termi nation Practices" 

Chapter.  Install lacing bars and distribution spoo ls. 

7. Do not install bruised, kinked, scored, deformed , or abraded cable.  

Do not splice cable between termination, tap, or ju nction points.  

Remove and discard cable if damaged during installa tion and replace 

it with new cable. 

8. Cold-Weather Installation:  Bring cable to room temperature before 

dereeling.  Heat lamps shall not be used for heatin g. 

9. Pulling Cable:   

a. Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."   Monitor cable 

pull tensions.  

b. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling of cables. 

c. Use ropes made of nonmetallic material for pulli ng feeders. 

d. Attach pulling lines for feeders by means of eit her woven basket 

grips or pulling eyes attached directly to the cond uctors, as 

approved by the COR. 

e. Pull in multiple cables together in a single con duit. 

C. Splice cables and wires where necessary only in outlet boxes, junction 

boxes, or pull boxes.  

1. Splices and terminations shall be mechanically a nd electrically 

secure.  

2. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, remove the device s and install 

approved devices at no additional cost to the Gover nment. 

D. Seal cable and wire entering a building from und erground, between the 

wire and conduit where the cable exits the conduit,  with a non-hardening 

approved compound. 
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E. Unless otherwise specified in other sections ins tall wiring and connect 

to equipment/devices to perform the required functi ons as shown and 

specified.  

F. Except where otherwise required, install a separ ate power supply circuit 

for each system so that malfunctions in any system will not affect other 

systems. 

G. Where separate power supply circuits are not sho wn, connect the systems 

to the nearest panel boards of suitable voltages, w hich are intended to 

supply such systems and have suitable spare circuit  breakers or space 

for installation. 

H. Install a red warning indicator on the handle of  the branch circuit 

breaker for the power supply circuit for each syste m to prevent 

accidental de-energizing of the systems. 

I. System voltages shall be 120 volts or lower wher e shown on the drawings 

or as required by the NEC. 

J. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 

2. Do not untwist UTP cables more than 1/2 inch (12  mm) from the point 

of termination to maintain cable geometry. 

K. Optical Fiber Cable Installation: 

1. Comply with TIA/EIA-568-B.3. 

2. Cable shall be terminated on connecting hardware  that is rack or 

cabinet mounted. 

L. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cab le guides in 

telecommunications spaces with terminating hardware  and 

interconnection equipment. 

2. Suspend copper cable not in a wireway or pathway  a minimum of 8 

inches (200 mm) above ceilings by cable supports no t more than 60 

inches (1525 mm) apart. 

3. Cable shall not be run through structural member s or in contact with 

pipes, ducts, or other potentially damaging items. 

M. Installation of Cable Routed Exposed under Raise d Floors: 

1. Install plenum-rated cable only. 

2. Install cabling after the flooring system has be en installed in 

raised floor areas. 

3. Coil cable 72 inches (1830 mm) long shall be nea tly coiled not less 

than 12 inches (300 mm) in diameter below each feed  point. 

N. Outdoor Coaxial Cable Installation: 
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1. Install outdoor connections in enclosures comply ing with NEMA 250, 

Type 4X.  Install corrosion-resistant connectors wi th properly 

designed O-rings to keep out moisture. 

2. Attach antenna lead-in cable to support structur e at intervals not 

exceeding 36 inches (915 mm). 

O. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA/EIA-569-A recomme ndations for 

separating unshielded copper voice and data communi cation cable from 

potential EMI sources, including electrical power l ines and 

equipment. 

2. Separation between open communications cables or  cables in 

nonmetallic raceways and unshielded power conductor s and electrical 

equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 

inches (127 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:   A minimum of 12 

inches (300 mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 

inches (600 mm). 

3. Separation between communications cables in grou nded metallic 

raceways and unshielded power lines or electrical e quipment shall be 

as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 

inches (64 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:   A minimum of 6 

inches (150 mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 

inches (300 mm). 

4. Separation between communications cables in grou nded metallic 

raceways and power lines and electrical equipment l ocated in grounded 

metallic conduits or enclosures shall be as follows : 

a. Electrical Equipment Rating Less Than 2 kVA:  No  requirement. 

b. Electrical Equipment Rating between 2 and 5 kVA:   A minimum of 3 

inches (75 mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 

inches (150 mm). 

5. Separation between Cables and Electrical Motors and Transformers, 5 

kVA or HP and Larger:  A minimum of 48 inches (1200  mm). 

6. Separation between Cables and Fluorescent Fixtur es:  A minimum of 5 

inches (127 mm). 
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3.2 FIRE ALARM WIRING INSTALLATION 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method:  Install wiring in metal raceway according to Division 28 

Section CONDUITS AND BACKBOXES FOR ELECTRICAL SYSTE MS. 

1. Install plenum cable in environmental air spaces , including plenum 

ceilings. 

2. Fire alarm circuits and equipment control wiring  associated with the 

fire alarm system shall be installed in a dedicated  raceway system.  

This system shall not be used for any other wire or  cable. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits , and equipment 

control wiring associated with the fire alarm syste m, may not contain 

any other wire or cable. 

2. Fire-Rated Cables:  Use of 2-hour, fire-rated fi re alarm cables, NFPA 

70, Types MI and CI, is not permitted. 

3. Signaling Line Circuits:  Power-limited fire ala rm cables  shall not 

be installed in the same cable or raceway as signal ing line circuits. 

D. Wiring within Enclosures:  Separate power-limite d and non-power-limited 

conductors as recommended by manufacturer.  Install  conductors parallel 

with or at right angles to sides and back of the en closure.  Bundle, 

lace, and train conductors to terminal points with no excess.  Connect 

conductors that are terminated, spliced, or interru pted in any enclosure 

associated with the fire alarm system to terminal b locks.  Mark each 

terminal according to the system's wiring diagrams.   Make all 

connections with approved crimp-on terminal spade l ugs, pressure-type 

terminal blocks, or plug connectors. 

E. Cable Taps:  Use numbered terminal strips in jun ction, pull, and outlet 

boxes, cabinets, or equipment enclosures where circ uit connections are 

made. 

F. Color-Coding:  Color-code fire alarm conductors differently from the 

normal building power wiring.  Use one color-code f or alarm circuit 

wiring and another for supervisory circuits.  Color -code audible alarm-

indicating circuits differently from alarm-initiati ng circuits.  Use 

different colors for visible alarm-indicating devic es.  Paint fire alarm 

system junction boxes and covers red. 

G. Risers:  Install at least two vertical cable ris ers to serve the fire 

alarm system.  Separate risers in close proximity t o each other with a 

minimum one-hour-rated wall, so the loss of one ris er does not prevent 

the receipt or transmission of signals from other f loors or zones. 
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H. Wiring to Remote Alarm Transmitting Device:  1-i nch (25-mm) conduit 

between the fire alarm control panel and the transm itter.  Install 

number of conductors and electrical supervision for  connecting wiring as 

needed to suit monitoring function. 

3.3 CONTROL CIRCUIT CONDUCTORS 

A. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits, No. 14 AWG. 

2. Class 2 low-energy, remote-control and signal ci rcuits, No. 16 AWG. 

3. Class 3 low-energy, remote-control, alarm and si gnal circuits, No. 12 

AWG. 

3.4 CONNECTIONS 

A. Comply with requirements in Division 28 Section,  PHYSICAL ACCESS CONTROL 

for connecting, terminating, and identifying wires and cables. 

B. Comply with requirements in Division 28 Section "VIDEO SURVEILLANCE" for 

connecting, terminating, and identifying wires and cables. 

C. Comply with requirements in Division 28 Section "FIRE DETECTION AND 

ALARM" for connecting, terminating, and identifying  wires and cables. 

3.5 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "PENETRATION 

FIRESTOPPING." 

B. Comply with TIA/EIA-569-A, "Firestopping" Annex A. 

C. Comply with BICSI TDMM, "Firestopping Systems" A rticle. 

3.6 GROUNDING 

A. For communications wiring, comply with ANSI-J-ST D-607-A and with BICSI 

TDMM, "Grounding, Bonding, and Electrical Protectio n" Chapter. 

B. For low-voltage wiring and cabling, comply with requirements in Division 

28 Section "GROUNDING AND BONDING FOR ELECTRONIC SA FETY AND SECURITY." 

3.7 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-

606-A.   

B. Install a permanent wire marker on each wire at each termination. 

C. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

D. Wire markers shall retain their markings after c leaning. 

E. In each handhole, install embossed brass tags to  identify the system 

served and function. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agen cy to perform tests and 

inspections. 

B. Perform tests and inspections. 
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C. Tests and Inspections: 

1. Visually inspect UTP and optical fiber cable jac ket materials for UL 

or third-party certification markings.  Inspect cab ling terminations 

to confirm color-coding for pin assignments, and in spect cabling 

connections to confirm compliance with TIA/EIA-568- B.1. 

2. Visually inspect cable placement, cable terminat ion, grounding and 

bonding, equipment and patch cords, and labeling of  all components. 

3. Test UTP cabling for DC loop resistance, shorts,  opens, intermittent 

faults, and polarity between conductors.  Test oper ation of shorting 

bars in connection blocks.  Test cables after termi nation but not 

cross connection. 

a. Test instruments shall meet or exceed applicable  requirements in 

TIA/EIA-568-B.2.  Perform tests with a tester that complies with 

performance requirements in "Test Instruments (Norm ative)" Annex, 

complying with measurement accuracy specified in "M easurement 

Accuracy (Informative)" Annex.  Use only test cords  and adapters 

that are qualified by test equipment manufacturer f or channel or 

link test configuration. 

4. Optical Fiber Cable Tests: 

a. Test instruments shall meet or exceed applicable  requirements in 

TIA/EIA-568-B.1.  Use only test cords and adapters that are 

qualified by test equipment manufacturer for channe l or link test 

configuration. 

b. Link End-to-End Attenuation Tests: 

1) Multimode Link Measurements:  Test at 850 or 130 0 nm in 1 

direction according to TIA/EIA-526-14-A, Method B, One 

Reference Jumper. 

2) Attenuation test results for links shall be less  than 2.0 dB.  

Attenuation test results shall be less than that ca lculated 

according to equation in TIA/EIA-568-B.1. 

5. Coaxial Cable Tests:  Comply with requirements i n Division 27 Section 

"Master Antenna Television System." 

D. Document data for each measurement.  Print data for submittals in a 

summary report that is formatted using Table 10.1 i n BICSI TDMM as a 

guide, or transfer the data from the instrument to the computer, save as 

text files, print, and submit. 

E. End-to-end cabling will be considered defective if it does not pass 

tests and inspections. 

F. Prepare test and inspection reports. 
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3.9 EXISITNG WIRING 

A. Unless specifically indicated on the plans, exis ting wiring shall not be 

reused for the new installation. Only wiring that c onforms to the 

specifications and applicable codes may be reused. If existing wiring 

does not meet these requirements, existing wiring m ay not be reused and 

new wires shall be installed. 

- - - E N D - - - 
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SECTION 28 05 26 
GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION  

A. This section specifies the finishing, installati on, connection, testing 

and certification of the grounding and bonding requ ired for a fully 

functional Electronic Safety and Security (ESS) sys tem.  

B. “Grounding electrode system” refers to all elect rodes required by NEC, 

as well as including made, supplementary, grounding  electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this 

specification and have the same meaning 

1.2 RELATED WORK  

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements. 

B. Section 26 41 00 - FACILITY LIGHTNING PROTECTION . Requirements for a 

lightning protection system.   

C. Section 28 05 00 - REQUIREMENTS FOR ELECTRONIC S AFETY AND SECURITY 

INSTALLATIONS. For general electrical requirements,  quality assurance, 

coordination, and project conditions that are commo n to more than one 

section in Division 28.    

D. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for low voltage power and li ghting wiring.   

E. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY 

SYSTEMS. Requirements for commissioning.   

1.3 SUBMITTALS 

A. Submit in accordance with Section 28 05 00, COMM ON WORK RESULTS FOR 

ELECTRONIC SAFETY AND SECURITY.  

B. Shop Drawings:  

1. Clearly present enough information to determine compliance with 

drawings and specifications. 

2. Include the location of system grounding electro de connections and 

the routing of aboveground and underground groundin g electrode 

conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspect ion, submit four copies 

of the following to the COR: 

1. Certification that the materials and installatio n are in accordance 

with the drawings and specifications. 
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2. Certification by the contractor that the complet e installation has 

been properly installed and tested.  

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-04...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C2-07...................National Electrical Safety Code 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

99-2005.................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-05 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

486A-486B-03 ...........Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 83 in sulated stranded 

copper, except that sizes 6 mm² (10 AWG) and smalle r shall be solid 

copper. Insulation color shall be continuous green for all equipment 

grounding conductors, except that wire sizes 25 mm²  (4 AWG) and larger 

shall be permitted to be identified per NEC. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY 
28 05 26 - 3 

B. Bonding conductors shall be ASTM B8 bare strande d copper, except that 

sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 s olid bare copper 

wire.  

2.2 GROUND RODS 

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) long, 

conforming to UL 467. 

B. Quantity of rods shall be as required to obtain the specified ground 

resistance.  

2.3 SPLICES AND TERMINATION COMPONENTS 

A. Components shall meet or exceed UL 467 and be cl early marked with the 

manufacturer, catalog number, and permitted conduct or size(s).2.4 

ground connections 

B. Listed and labeled by an NRTL acceptable to auth orities having 

jurisdiction for applications in which used and for  specific types, 

sizes, and combinations of conductors and other ite ms connected.  

C. Below Grade: Exothermic-welded type connectors.  

D. Above Grade: 

1. Bonding Jumpers: Compression-type connectors, us ing zinc-plated 

fasteners and external tooth lockwashers. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Ground Busbars: Two-hole compression type lugs, using tin-plated 

copper or copper alloy bolts and nuts. 

4. Rack and Cabinet Ground Bars: One-hole compressi on-type lugs, using 

zinc-plated or copper alloy fasteners. 

5. Bolted Connectors for Conductors and Pipes:  Cop per or copper alloy, 

pressure type with at least two bolts. 

a) Pipe Connectors:  Clamp type, sized for pipe. 

6. Welded Connectors:  Exothermic-welding kits of t ypes recommended by 

kit manufacturer for materials being joined and ins tallation 

conditions. 

2.4 EQUIPMENT RACK AND CABINET GROUND BARS 

A. Provide solid copper ground bars designed for mo unting on the framework 

of open or cabinet-enclosed equipment racks with mi nimum dimensions of 

4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 
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2.5 GROUND TERMINAL BLOCKS 

A. At any equipment mounting location (e.g., backbo ards and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

screw lug-type terminal blocks. 

2.6 SPLICE CASE GROUND ACCESSORIES 

A. Splice case grounding and bonding accessories sh all be supplied by the 

splice case manufacturer when available. Otherwise,  use 16 mm² (6 AWG) 

insulated ground wire with shield bonding connector s. 

2.7 COMPUTER ROOM GROUND 

A. Provide 50mm2 (1/0 AWG) bare copper grounding co nductors bolted at mesh 

intersections to form an equipotential grounding gr id. The 

equipotential grounding grid shall form a 600mm (24  inch) mesh pattern. 

The grid shall be bonded to each of the access floo r pedestals.  

2.8 SECURITY CONTROL ROOM GROUND 

A. Provide 50mm2 (1/0 AWG) stranded copper groundin g conductor(s) color 

coded with a green jacket, bolted at the Room’s Com munications System 

Grounding Electrode Cooper Plate and circulate to e ach equipment rack 

ground buss bar through the wire management system.   Connect each 

equipment rack, wire management system’s cable tray , ladder, etc. to 

the circulating ground wire with a minimum 25mm2 (4 AWG) stranded Cooper 

Wire, color coded with a green jacket. 

1. Connect each equipment rack ground buss bar to t he circulating 

ground wire a indicated in 2.9.A, and 

2. Connect each additional room item to the circula ting ground wire as 

indicated in 2.9.A. 

 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on d rawings, and as 

specified herein.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformers.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

C. Equipment Grounding: Metallic structures, includ ing ductwork and 

building steel, enclosures, raceways, junction boxe s, outlet boxes, 
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cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are buried or otherwise normally 

inaccessible (except connections for which periodic  testing access is 

required) by exothermic weld. 

3.3 CORROSION INHIBITORS 

A. When making ground and ground bonding connection s, apply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.4 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

building to the grounding electrode system. Bonding  connections shall 

be made as close as practical to the equipment grou nd bus.  

3.5 COMPUTER ROOM/SECURITY EQUIPMENT ROOM GROUNDING 

A. Conduit: Ground and bond metallic conduit system s as follows: 

1. Ground metallic service conduit and any pipes en tering or being 

routed within the computer room at each end using 1 6 mm² (6AWG) 

bonding jumpers. 

2. Bond at all intermediate metallic enclosures and  across all joints 

using 16 mm² (6 AWG) bonding jumpers.  

3.6 WIREWAY GROUNDING 

A. Ground and Bond Metallic Wireway Systems as foll ows: 

1. Bond the metallic structures of wireway to provi de 100 percent 

electrical continuity throughout the wireway system  by connecting a 

16 mm² (6 AWG) bonding jumper at all intermediate m etallic 

enclosures and across all section junctions. 

2. Install insulated 16 mm² (6 AWG) bonding jumpers  between the wireway 

system bonded as required in paragraph 1 above, and  the closest 

building ground at each end and approximately every  16 meters (50 

feet). 

3. Use insulated 16 mm² (6 AWG) bonding jumpers to ground or bond 

metallic wireway at each end at all intermediate me tallic enclosures 

and cross all section junctions. 

4. Use insulated 16 mm² (6 AWG) bonding jumpers to ground cable tray to 

column-mounted building ground plates (pads) at eac h end and 

approximately every 15 meters. 
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3.7 LIGHTNING PROTECTION SYSTEM 

A. Bond the lightning protection system to earth gr ound externally to the 

building.  Under no condition shall the electrical system’s third of 

fourth ground electrode system, or the telecommunic ations system 

circulating ground system be connected to the light ning protection 

system.  The Facility’s structural steel may be use d to connect the 

lightning protection system at the direction of the  COR certified by an 

independent certified grounding contractor. 

3.8 EXTERIOR LIGHT/CAMERA POLES 

A. Provide 20 ft [6.1 M] of No. 4 bare copper coile d at bottom of pole 

base excavation prior to pour, plus additional unsp liced length in and 

above foundation as required to reach pole ground s tud. 

3.9 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any 

modifications or additions to the grounding electro de system necessary 

for compliance without additional cost to the Gover nment. Final tests 

shall ensure that this requirement is met. 

B. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized and shall be made in normally dry 

conditions not fewer than 48 hours after the last r ainfall. Resistance 

measurements of separate grounding electrode system s shall be made 

before the systems are bonded together below grade.  The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Services at power company interface points shall  comply with the power 

company ground resistance requirements.  

D. Below-grade connections shall be visually inspec ted by COR prior to 

backfilling. The contractor shall notify the COR 24  hours before the 

connections are ready for inspection. 

3.10 GROUND ROD INSTALLATION  

A. Drive each rod vertically in the earth, not less  than 3000 mm (10 feet) 

in depth. 

B. Where permanently concealed ground connections a re required, make the 

connections by the exothermic process to form solid  metal joints. Make 
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accessible ground connections with mechanical press ure type ground 

connectors.  

C. Where rock prevents the driving of vertical grou nd rods, install angled 

ground rods or grounding electrodes in horizontal t renches to achieve 

the specified resistance.  

3.12 LABELING 

A. Comply with requirements in Division 26 Section "ELECTRICAL 

IDENTIFICATION" Article for instruction signs.  The  label or its text 

shall be green. 

B. Install labels at the telecommunications bonding  conductor and 

grounding equalizer and at the grounding electrode conductor where 

exposed. 

1. Label Text:  "If this connector or cable is loos e or if it must be 

removed for any reason, notify the facility manager ."  

3.13 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before per manent electrical 

circuits have been energized, test for compliance w ith requirements. 

2. Inspect physical and mechanical condition.  Veri fy tightness of 

accessible, bolted, electrical connections with a c alibrated torque 

wrench according to manufacturer's written instruct ions. 

3. Test completed grounding system at each location  where a maximum 

ground-resistance level is specified, at service di sconnect 

enclosure grounding terminal at individual ground r ods.  Make tests 

at ground rods before any conductors are connected.  

a. Measure ground resistance no fewer than two full  days after last 

trace of precipitation and without soil being moist ened by any 

means other than natural drainage or seepage and wi thout chemical 

treatment or other artificial means of reducing nat ural ground 

resistance. 

b. Perform tests by fall-of-potential method accord ing to IEEE 81. 

C. Grounding system will be considered defective if  it does not pass tests 

and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed t he following values: 
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1. Power Distribution Units or Panel boards Serving  Electronic 

Equipment:  3 ohm(s). 

2. Manhole Grounds:  10 ohms. 

F. Excessive Ground Resistance:  If resistance to g round exceeds specified 

values, notify Architect promptly and include recom mendations to reduce 

ground resistance. 

- - - E N D - - - 
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SECTION 28 08 00 
COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 28.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

electronic safety and security systems, related sub systems and related 

equipment.  This Section supplements the general re quirements specified 

in Section 01 91 00 General Commissioning Requireme nts. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 28 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 28, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility exterior closure systems commission ing will include the 

systems listed in Section 01 19 00 General Commissi oning Requirements: 
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1.6 SUBMITTALS 

A. The commissioning process requires review of sel ected Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B. The commissioning process requires Submittal rev iew simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Electronic Safety and Security systems will require 

inspection of individual elements of the electronic  safety and security 

systems throughout the construction period.  The Co ntractor shall 

coordinate with the Commissioning Agent in accordan ce with Section 01 

19 00 and the Commissioning plan to schedule electr onic safety and 

security systems inspections as required to support  the Commissioning 

Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 
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sample of checklists is also inaccurate, all the ch ecklists for the 

type of equipment will be returned to the Contracto r for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 28 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

COR.  The Contractor shall review and comment on th e tests prior to 

approval.  The Contractor shall provide the require d labor, materials, 

and test equipment identified in the test procedure  to perform the 

tests.  The Commissioning Agent will witness and do cument the testing.  

The Contractor shall sign the test reports to verif y tests were 

performed.  See Section 01 91 00 GENERAL COMMISSION ING REQUIREMENTS, 

for additional details. 

3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the COR and Commissioning Agent.  Provide competent, 

factory authorized personnel to provide instruction  to operation and 

maintenance personnel concerning the location, oper ation, and 

troubleshooting of the installed systems.  Contract or shall submit 

training agendas and trainer resumes in accordance with the 

requirements of Section 01 19 00.  The instruction shall be scheduled 

in coordination with the COR after submission and a pproval of formal 
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training plans.   Refer to Section 01 91 00 GENERAL  COMMISSIONING 

REQUIREMENTS and Division 28 Sections for additiona l Contractor 

training requirements. 

----- END ----- 
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SECTION 28 13 00 
PHYSICAL ACCESS CONTROL SYSTEM 

PART 1 – GENERAL 

1.1 DESCRIPTION  

A. This section specifies the finishing, installati on, connection, testing 

and certification of a complete and fully operating  Physical Access 

Control System, hereinafter referred to as the PACS . 

B. This Section includes a Physical Access Control System consisting of a 

system server, operating system and application sof tware, and field-

installed Controllers connected by a high-speed ele ctronic data 

transmission network.  The PACS shall have the foll owing: 

1. Physical Access Control:  

a. Regulating access through doors. 

b. Credential cards and readers  

c. RS-232 ASCII interface  

d. Monitoring of field-installed devices 

e. Reporting 

 
2. Security: 

a. Key tracking. 

b. Video and camera control. 

C. System Architecture: 

1. Criticality, operational requirements, and/or li miting points of 

failure may dictate the development of an enterpris e and regional 

server architecture as opposed to system capacity. Provide server 

and workstation configurations with all necessary c onnectors, 

interfaces and accessories as shown. 

D. PACS shall provide secure and reliable identific ation of Federal 

employees and contractors by utilizing credential a uthentication per 

FIPS-201.  

E. Physical Access Control System (PACS) shall cons ist of: 

1. Head-End equipment server,  

2. One or more existing networked PC-based workstat ions, 

3. Physical Access Control System and Database Mana gement Software, 

4. Credential validation software/hardware, 

5. Field installed controllers, 

6. PIV Middelware, 

7. Card readers, 
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8. Biometric identification devices, 

9. PIV cards, 

10. Supportive information system, 

11. Door locks and sensors, 

12. Power supplies, 

13. Interfaces with: 

a. Video Surveillance and Assessment System,  

b. Automatic door operators, 

c. Intrusion Detection System, 

d. Intercommunication System 

e. Fire Protection System,  

f. HVAC,  

g. Building Management System, 

F. Head-End equipment server, workstations and cont rollers shall be 

connected by a high-speed electronic data transmiss ion network.  

G. Information system supporting PACS , Head-End eq uipment server, 

workstations, network switches, routers and control lers shall comply 

with FIPS 200 requirements (Minimum Security Requir ements for Federal 

Information and Information Systems)and NIST Specia l Publication 800-53 

(Recommended Security Controls for Federal Informat ion Systems).  

H. PACS system shall support: 

1. Multiple credential authentication modes, 

2. Bidirectional communication with the reader, 

3. Incident response policy implementation capabili ty; system shall 

have capability to automatically change access priv ileges for 

certain user groups to high security areas in case of 

incident/emergency. 

4. Visitor management, 

I. All security relevant decisions shall be made on  “secure side of the 

door”. Secure side processing shall include; 

1. Challenge/response management, 

2. PKI path discovery and validation, 

3. Credential identifier processing, 

4. Authorization decisions. 

J. For locations where secure side processing is no t applicable the tamper 

switches and certified cryptographic processing sha ll be provided per 

FIPS-140-2.    
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K. System Software:  Based on Lenel central-station , workstation operating 

system, server operating system, and application so ftware.   

L. Software and controllers shall be capable of mat ching full 56 bit FASC-

N plus minimum of 32 bits of public key certificate  data. 

M. Software shall have the following capabilities: 

1. Multiuser multitasking to allow for independent activities and 

monitoring to occur simultaneously at different wor kstations. 

2. Support authentication and enrolment; 

a. PIV verification,  

b. Expiration date check, 

c. Biometric check, 

d. Digital photo display/check,  

e. Validate digital signatures of data objects (Obj ects are signed 

by the Trusted Authority 

f. Private key challenge (CAK & PAK to verify priva te key public key 

pairs exist and card is not a clone) 

3. Support CRL validation via OCSP or SCVP on a sch eduled basis and 

automatically deny access to any revoked credential  in the system. 

4. Graphical user interface to show pull-down menus  and a menu tree 

format that complies with interface guidelines of M icrosoft Windows 

operating system. 

5. System license shall be for the entire system an d shall include 

capability for future additions that are within the  indicated system 

size limits specified in this Section. 

6. System shall have open architecture that allows importing and 

exporting of data and interfacing with other system s that are 

compatible with <insert operating system> operating  system. 

7. Operator login and access shall be utilized via integrated smart 

card reader and password protection. 

N. Systems Networks: 

1. A standalone system network shall interconnect a ll components of the 

system.  This network shall include communications between a central 

station and any peer or subordinate workstations, e nrollment 

stations, local annunciation stations, portal contr ol stations or 

redundant central stations. 

O. Security Management System Server Redundancy: 
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1. The SMS shall support multiple levels of fault t olerance and SMS 

redundancy listed and described below: 

a. Hot Standby Servers 

b. Clustering 

c. Disk Mirroring 

d. RAID Level 10 

e. Distributed Intelligence 

P. Number of points:  

1. PACS shall support multiple autonomous regional servers that can 

connect to a master command and controller server.  

2. Unlimited number of access control readers, unli mited number of 

inputs or outputs, unlimited number of client works tations, 

unlimited number of cardholders. 

3. Total system solution to enable enterprise-wide,  networked, multi-

user access to all system resources via a wide rang e of options for 

connectivity with the customer’s existing LAN and W AN. 

Q. Console Network: 

1. Console network, if required, shall provide comm unication between a 

central station and any subordinate or separate sta tions of the 

system. Where redundant central or parallel station s are required, 

the console network shall allow the configuration o f stations as 

master and slave. The console network may be a part  of the field 

device network or may be separate depending upon th e manufacturer's 

system configuration. 

R. Network(s) connecting PCs and Controllers shall comply with NIST 

Special Publication 800-53 (Recommended Security Co ntrols for Federal 

Information Systems) and consist of one or more of the following: 

1. Local area, IEEE 802.3 Fast Ethernet 10 BASE-T, star topology 

network based on TCP/IP. 

2. Direct-connected, RS-232 cable from the COM port  of the Central 

Station to the first Controller, then RS-485 to int erconnect the 

remainder of the Controllers at that Location. 

S. The contractor shall retain Lenel to provide the  PACS systems for this 

project. The Contractor shall furnish, install and connect all door 

hardware devices to the system as directed by Lenel . Retain Lenel to 

program system. 
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1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.   

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 

application and use.   

C. Section 08 71 00 - DOOR HARDWARE. Requirements f or door installation.   

D. Section 26 05 11 - REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS. 

Requirements for connection of high voltage.   

E. Section 26 05 19 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES. 

Requirements for power cables.   

F. Section 26 05 33 – RACEWAYS AND BOXES FOR ELECTR ICAL SYSTEMS. 

Requirements for infrastructure.    

G. Section 28 05 00 - COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY. For general requirements that are common to more than one 

section in Division 28.   

H. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.   

I. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for grounding of equipment.   

J. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.   

K. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY. For 

requirements for commissioning, systems readiness c hecklists, and 

training.   

L. Section 28 23 00 - VIDEO SURVEILLANCE. Requireme nts for security camera 

systems.   

M. Section 28 26 00 - ELECTRONIC PERSONAL PROTECTIO N SYSTEM (EPPS).  

Requirements for emergency and interior communicati ons.   

N. Section 28 31 00 - FIRE DETECTION AND ALARM. Req uirements for 

integration with fire detection and alarm system.   

1.3 QUALITY ASSURANCE 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.4 SUBMITTALS 

 
A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

PHYSICAL ACCESS CONTROL SYSTEM 
28 13 00 - 6 

1.5 APPLICABLE PUBLICATIONS 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.6 DEFINITIONS 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.7 COORDINATION 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.8 MAINTENANCE & SERVICE 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.9 PERFORMANCE REQUIREMENTS 

A. PACS shall provide support for multiple authenti cation modes and 

bidirectional communication with the reader.  PACS shall provide 

implementation capability for enterprise security p olicy and incident 

response. 

B. All processing of authentication information mus t occur on the “safe 

side” of a door 

 
C. Physical Access Control System shall provide acc ess to following 

Security Areas: 

1. Controlled 

2. Limited 

3. Exclusion  

D. PACS shall provide: 

1. One authentication factor for access to Controll ed security areas 

2. Two authentication factors for access to Limited  security areas 

3. Three authentication factors for access to Exclu sion security areas  

E. PACS shall provide Credential Validation and Pat h Validation per NIST 

800-116. 

F. The PACS System shall have an Enterprise Path Va lidation Module (PVM) 

component that processes X.509 certification paths composed of X.509 v3 

certificates and X.509 v2 CRLs. The PVM component M UST support the 

following features: 

1. Name chaining; 

2. Signature chaining; 

3. Certificate validity; 
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4. Key usage, basic constraints, and certificate po licies certificate 

extensions; 

5. Full CRLs; and 

6. CRLs segmented on names. 

 

G. Distributed Processing:  System shall be a fully  distributed processing 

system so that information, including time, date, v alid codes, access 

levels, and similar data, is downloaded to Controll ers so that each 

Controller makes access-control decisions for that Location.  Do not 

use intermediate Controllers for physical access co ntrol.  If 

communications to Central Station are lost, all Con trollers shall 

automatically buffer event transactions until commu nications are 

restored, at which time buffered events shall be up loaded to the 

Central Station. 

H. Data Capacity: 

1. 130 different card-reader formats. 

2. 999 comments. 

3. 16 graphic file types for importing maps. 

I. Location Capacity: 

1. 128 reader-controlled doors. 

2. 50,000 total access credentials. 

3. 2048 supervised alarm inputs. 

4. 2048 programmable outputs. 

5. 32,000 custom action messages per Location to in struct operator on 

action required when alarm is received. 

J. System Network Requirements: 

1. Interconnect system components and provide autom atic communication 

of status changes, commands, field-initiated interr upts, and other 

communications required for proper system operation . 

2. Communication shall not require operator initiat ion or response, and 

shall return to normal after partial or total netwo rk interruption 

such as power loss or transient upset. 

3. System shall automatically annunciate communicat ion failures to the 

operator and identify the communication link that h as experienced a 

partial or total failure. 

4. Communications Controller may be used as an inte rface between the 

Central Station display systems and the field devic e network.  
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Communications Controller shall provide functions r equired to attain 

the specified network communications performance. 

K. Central Station shall provide operator interface , interaction, display, 

control, and dynamic and real-time monitoring.  Cen tral Station shall 

control system networks to interconnect all system components, 

including workstations and field-installed Controll ers. 

L. Field equipment shall include Controllers, senso rs, and controls.  

Controllers shall serve as an interface between the  Central Station and 

sensors and controls.  Data exchange between the Ce ntral Station and 

the Controllers shall include down-line transmissio n of commands, 

software, and databases to Controllers.  The up-lin e data exchange from 

the Controller to the Central Station shall include  status data such as 

intrusion alarms, status reports, and entry-control  records.  

Controllers are classified as alarm-annunciation or  entry-control type. 

M. System Response to Alarms:  Field device network  shall provide a system 

end-to-end response time of 1 second(s) or less for  every device 

connected to the system.  Alarms shall be annunciat ed at the Central 

Station within 1 second of the alarm occurring at a  Controller or 

device controlled by a local Controller, and within  100 ms if the alarm 

occurs at the Central Station.  Alarm and status ch anges shall be 

displayed within 100 ms after receipt of data by th e Central Station.  

All graphics shall be displayed, including graphics -generated map 

displays, on the console monitor within 5 seconds o f alarm receipt at 

the security console. 

N. False Alarm Reduction:  The design of Central St ation and Controllers 

shall contain features to reduce false alarms.  Equ ipment and software 

shall comply with SIA CP-01. 

O. Error Detection:  A cyclic code error detection method shall be used 

between Controllers and the Central Station, which shall detect single- 

and double-bit errors, burst errors of eight bits o r less, and at least 

99 percent of all other multibit and burst error co nditions.  

Interactive or product error detection codes alone will not be 

acceptable.  A message shall be in error if one bit  is received 

incorrectly.  System shall retransmit messages with  detected errors.  A 

two-digit decimal number shall be operator assignab le to each 

communication link representing the number of retra nsmission attempts.  

When the number of consecutive retransmission attem pts equals the 
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assigned quantity, the Central Station shall print a communication 

failure alarm message.  System shall monitor the fr equency of data 

transmission failure for display and logging. 

P. Data Line Supervision:  System shall initiate an  alarm in response to 

opening, closing, shorting, or grounding of data tr ansmission lines. 

Q. Door Hardware Interface:  Coordinate with Divisi on 08 Sections that 

specify door hardware required to be monitored or c ontrolled by the 

PACS.  The Controllers in this Section shall have e lectrical 

characteristics that match the signal and power req uirements of door 

hardware.  Integrate door hardware specified in Div ision 08 Sections to 

function with the controls and PC-based software an d hardware in this 

Section. 

R. References to industry and trade association sta ndards and codes are 

minimum installation requirement standards. 

S. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those  specified in the 

above standards. 

1.10 EQUIPMENT AND MATERIALS 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.11 WARRANTY OF CONSTRUCTION. 

A. Warrant PACS work subject to the Article “Warran ty of Construction” of 

FAR clause 52.246-21.  

B. Demonstration and training shall be performed pr ior to system 

acceptance.   

1.12 GENERAL REQUIREMENTS 

A. For general requirements that are common to more  than one section in 

Division 28 refer to Section 28 05 00, REQUIREMENTS  FOR ELECTRONIC 

SAFETY AND SECURITY INSTALLATIONS.  

B. General requirements applicable to this section include: 

1. General Arrangement Of Contract Documents, 

2. Delivery, Handling and Storage, 

3. Project Conditions, 

4. Electrical Power, 

5. Lightning, Power Surge Suppression, and Groundin g, 

6. Electronic Components, 

7. Substitute Materials and Equipment, and 
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8. Like Items. 

PART 2 – PRODUCTS 

 
2.1 GENERAL 

A. All equipment and materials for the system will be compatible to ensure 

correct operation as outlined in FIPS 201, March 20 06 and HSPD-12. 

B. The security system characteristics listed in th is section will serve 

as a guide in selection of equipment and materials for the PACS. If 

updated or more suitable versions are available the n the Contracting 

Officer will approve the acceptance of prior to an installation. 

C. PACS equipment shall meet or exceed all requirem ents listed below. 

D. A PACS shall be comprised of, but not limited to , the following 

components: 

1. Physical Access Control System 

2. Application Software 

3. System Database 

4. Surge and Tamper Protection 

5. Standard Workstation Hardware 

6. Communications Workstation 

7. Controllers (Data Gathering Panel) 

8. Secondary Alarm Annunciator 

9. Keypads 

10. Card Readers 

11. Credential Cards 

12. System Sensors and Related Equipment 

13. Push Button Switches 

14. Interfaces 

15. Door and Gate Hardware interface 

16. RS-232 ASCII Interface 

17. Video and Camera Control 

18. Cables 

19. Transformers 

2.2 SECURITY MANAGEMENT SYSTEM (SMS) 

A. Shall allow the configuration of an enrollment a nd badging, alarm 

monitoring, administrative, asset management, digit al video management, 

intrusion detection, visitor enrollment, remote acc ess level 

management, and integrated client workstations or a ny combination of 

all or some.  
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B. Shall be expandable to support an unlimited numb er of individual module 

or integrated client workstations. All access contr ol field hardware, 

including Data Gathering Panels(DGP), shall be conn ected to all 

physical access control system workstation on the n etwork. 

C. Shall have the ability to compose, file, maintai n, update, and print 

reports for either individuals or the system as fol lows. 

1. Individual reports that consist of an employee’s  name, office 

location, phone number or direct extension, and nor mal hours of 

operation. The report shall provide a detail listin g of the 

employee’s daily events in relation to accessing po ints within a 

facility. 

2. System reports shall be able to produce informat ion on a 

daily/weekly/monthly basis for all events, alarms, and any other   

activity associated with a system user. 

D. All reports shall be in a date/time format and a ll information shall be 

clearly presented. Shall be designed to allow it to  work with any 

industry standard network protocol and topology lis ted below: 

1. Transmission Control Protocol (TCP)/IP 

2. Novell Netware (IPX/SPX) 

3. Banyan VINES 

4. IBM LAN Server (NetBEUI) 

5. Microsoft LAN Manager (NetBEUI) 

6. Network File System (NFS) Networks 

7. Remote Access Service (RAS) via ISDN, x.25, and standard phone 

lines. 

E. Shall provide full interface and control of the PACS to include the 

following subsystems within the PACS: 

1. Public Key Infrastructure 

2. Card Management 

3. Identity and Access Management 

4. Personal Identity Verification 

F. Shall have the following features or compatibili ties: 

1. The ability to be operated locally or remotely v ia a LAN, WAN, 

internet, or intranet. 

2. Event and Alarm Monitoring 

3. Database Partitioning 

4. Ability to fully integrate with all other securi ty subsystems  
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5. Enhanced Monitoring Station with Split Screen Vi ews 

6. Alternate and Extended Shunt by Door 

7. Escort Management 

8. Enhanced IT-based Password Protection 

10. N-man Rule and Occupancy Restrictions 

11. Open Journal Data Format for Enhanced Reporting  

12. Automated Personnel Import 

13. ODBC Support 

14. Windows 2000 Professional, Windows Server 2003,  Windows XP 

Professionals for Servers, Windows 7 

15. Field-Level Audit Trail 

16. Cardholder Access Events 

2.3 APPLICATION SOFTWARE 

A. System Software:  Based on Microsoft Windows cen tral-station and 

workstation operating system and application softwa re.  Software shall 

have the following features: 

1. Multiuser multitasking to allow independent acti vities and 

monitoring to occur simultaneously at different wor kstations. 

2. Graphical user interface to show pull-down menus  and a menu tree 

format. 

3. Capability for future additions within the indic ated system size 

limits. 

4. Open architecture that allows importing and expo rting of data and 

interfacing with other systems that are compatible with operating 

system. 

5. Password-protected operator and smart card login  and access. 

B. Peer Computer Control Software:  Shall detect a failure of a central 

computer, and shall cause the other central compute r to assume control 

of all system functions without interruption of ope ration.  Drivers 

shall be provided in both central computers to supp ort this mode of 

operation. 

C. Application Software:  Interface between the ala rm annunciation and 

entry-control Controllers, to monitor sensors, oper ate displays, report 

alarms, generate reports, and help train system ope rators.  Software 

shall have the following functions: 

1. Resides at the Central Station, workstations, an d Controllers as 

required to perform specified functions. 
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2. Operate and manage peripheral devices. 

3. Manage files for disk I/O, including creating, d eleting, and copying 

files; and automatically maintain a directory of al l files, 

including size and location of each sequential and random-ordered 

record. 

4. Import custom icons into graphics views to repre sent alarms and I/O 

devices. 

5. Globally link I/O so that any I/O can link to an y other I/O within 

the same Location, without requiring interaction wi th the host PC.  

This operation shall be at the Controller. 

6. Globally code I/O links so that any access-grant ed event can link to 

any I/O with the same Location without requiring in teraction with 

the host PC.  This operation shall be at the Contro ller. 

7. Messages from PC to Controllers and Controllers to Controllers shall 

be on a polled network that utilizes check summing and 

acknowledgment of each message.  Communication shal l be 

automatically verified, buffered, and retransmitted  if message is 

not acknowledged. 

8. Selectable poll frequency and message time-out s ettings shall handle 

bandwidth and latency issues for TCP/IP, RF, and ot her PC-to-

Controller communications methods by changing the p olling frequency 

and the amount of time the system waits for a respo nse. 

9. Automatic and encrypted backups for database and  history backups 

shall be automatically stored at the central contro l PC and 

encrypted with a nine-character alphanumeric passwo rd, which must be 

used to restore or read data contained in backup. 

10. Operator audit trail for recording and reportin g all changes made to 

database and system software. 

D. Workstation Software: 

1. Password levels shall be individually customized  at each workstation 

to allow or disallow operator access to program fun ctions for each 

Location. 

2. Workstation event filtering shall allow user to define events and 

alarms that will be displayed at each workstation.  If an alarm is 

unacknowledged (not handled by another workstation)  for a preset 

amount of time, the alarm will automatically appear  on the filtered 

workstation. 
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E. Controller Software: 

1. Controllers shall operate as an autonomous intel ligent processing 

unit.  Controllers shall make decisions about physi cal access 

control, alarm monitoring, linking functions, and d oor locking 

schedules for its operation, independent of other s ystem components.  

Controllers shall be part of a fully distributed pr ocessing control 

network.  The portion of the database associated wi th a Controller 

and consisting of parameters, constraints, and the latest value or 

status of points connected to that Controller, shal l be maintained 

in the Controller. 

2. Functions:  The following functions shall be ful ly implemented and 

operational within each Controller: 

a. Monitoring inputs. 

b. Controlling outputs. 

c. Automatically reporting alarms to the Central St ation. 

d. Reporting of sensor and output status to Central  Station on 

request. 

e. Maintaining real time, automatically updated by the Central 

Station at least once a day. 

f. Communicating with the Central Station. 

g. Executing Controller resident programs. 

h. Diagnosing. 

i. Downloading and uploading data to and from the C entral Station. 

3. Controller Operations at a Location: 

a. Location:  Up to 64 Controllers connected to RS- 485 

communications loop.  Globally operating I/O linkin g and anti-

passback functions between Controllers within the s ame Location 

without central-station or workstation intervention .  Linking and 

anti-passback shall remain fully functional within the same 

Location even when the Central Station or workstati ons are off 

line. 

b. In the event of communications failure between t he Central 

Station and a Location, there shall be no degradati on in 

operations at the Controllers at that Location.  Th e Controllers 

at each Location shall be connected to a memory buf fer with a 

capacity to store up to 10,000 events; there shall be no loss of 

transactions in system history files until the buff er overflows. 
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c. Buffered events shall be handled in a first-in-f irst-out mode of 

operation. 

4. Individual Controller Operation: 

a. Controllers shall transmit alarms, status change s, and other data 

to the Central Station when communications circuits  are operable.  

If communications are not available, Controllers sh all function 

in a stand-alone mode and operational data, includi ng the status 

and alarm data normally transmitted to the Central Station, shall 

be stored for later transmission to the Central Sta tion.  Storage 

capacity for the latest 1024 events shall be provid ed at each 

Controller. 

b. Card-reader ports of a Controller shall be custo m configurable 

for at least 120 different card-reader or keypad fo rmats.  

Multiple reader or keypad formats may be used simul taneously at 

different Controllers or within the same Controller . 

c. Controllers shall provide a response to card-rea ders or keypad 

entries in less than 0.25 seconds, regardless of sy stem size. 

d. Controllers that are reset, or powered up from a  nonpowered 

state, shall automatically request a parameter down load and 

reboot to its proper working state.  This shall hap pen without 

any operator intervention. 

e. Initial Startup:  When Controllers are brought o n-line, database 

parameters shall be automatically downloaded to the m.  After 

initial download is completed, only database change s shall be 

downloaded to each Controller. 

f. Failure Mode:  On failure for any reason, Contro llers shall 

perform an orderly shutdown and force Controller ou tputs to a 

predetermined failure mode state, consistent with t he failure 

modes shown and the associated control device. 

g. Startup After Power Failure:  After power is res tored, startup 

software shall initiate self-test diagnostic routin es, after 

which Controllers shall resume normal operation. 

h. Startup After Controller Failure:  On failure, i f the database 

and application software are no longer resident, Co ntrollers 

shall not restart, but shall remain in the failure mode until 

repaired.  If database and application programs are  resident, 
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Controllers shall immediately resume operation.  If  not, software 

shall be restored automatically from the Central St ation. 

5. Communications Monitoring: 

a. System shall monitor and report status of RS-485  communications 

loop of each Location. 

b. Communication status window shall display which Controllers are 

currently communicating, a total count of missed po lls since 

midnight, and which Controller last missed a poll. 

c. Communication status window shall show the type of CPU, the type 

of I/O board, and the amount of RAM memory for each  Controller. 

6. Operating systems shall include a real-time cloc k function that 

maintains seconds, minutes, hours, day, date, and m onth.  The real-

time clock shall be automatically synchronized with  the Central 

Station at least once a day to plus or minus 10 sec onds.  The time 

synchronization shall be automatic, without operato r action and 

without requiring system shutdown. 

F. PC-to-Controller Communications: 

1. Central-station or workstation communications sh all use the 

following: 

a. Direct connection using serial ports of the PC. 

b. TCP/IP LAN network interface cards. 

c. Dial-up modems for connections to Locations. 

2. Serial Port Configuration:  Each serial port use d for communications 

shall be individually configurable for "direct comm unications," 

"modem communications incoming and outgoing," or "m odem 

communications incoming only"; or as an ASCII outpu t port. 

3. Multiport Communications Board:  Use if more tha n two serial ports 

are needed. 

a. Expandable and modular design.  Use a 4-, 8-, or  16-serial port 

configuration that is expandable to 32 or 64 serial  ports. 

b. Connect the first board to an internal PCI bus a dapter card. 

4. Direct serial, TCP/IP, and dial-up communication s shall be alike in 

the monitoring or control of system, except for the  connection that 

must first be made to a dial-up Location. 

5. TCP/IP network interface card shall have an opti on to set the poll 

frequency and message response time-out settings. 
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6. PC-to-Controller and Controller-to-Controller co mmunications 

(direct, dial-up, or TCP/IP) shall use a polled-com munication 

protocol that checks sum and acknowledges each mess age.  All 

communications shall be verified and buffered and r etransmitted if 

not acknowledged. 

G. Direct Serial or TCP/IP PC-to-Controller Communi cations: 

1. Communication software on the PC shall supervise  the PC-to-

Controller communications link. 

2. Loss of communications to any Controller shall r esult in an alarm at 

all PCs running the communications software. 

3. When communications are restored, all buffered e vents shall 

automatically upload to the PC, and any database ch anges shall be 

automatically sent to the Controller. 

H. Dial-up Modem PC-to-Controller Communications: 

1. Communication software on the PC shall supervise  the PC-to-

Controller communications link during dial-up modem  connect times. 

2. Communication software shall be programmable to routinely poll each 

of the remote dial-up modem Locations, collecting e vent logs and 

verifying phone lines at time intervals that are op erator selectable 

for each Location. 

3. System shall be programmable for dialing and con necting to all dial-

up modem Locations and for retrieving the accrued h istory 

transactions on an automatic basis as often as once  every 10 minutes 

and up to once every 9999 minutes. 

4. Failure to communicate to a dial-up Location thr ee times in a row 

shall result in an alarm at the PC. 

5. Time offset capabilities shall be present so tha t Locations in a 

different geographical time zone than the host PC w ill be set to, 

and maintained at, the proper local time.  This fea ture shall allow 

for geographical time zones that are ahead of or be hind the host PC. 

6. The Controller connected to a dial-up modem shal l automatically 

buffer all normal transactions until its buffer rea ches 80 percent 

of capacity.  When the transaction buffer reaches 8 0 percent, the 

Controller shall automatically initiate a call to t he Central 

Station and upload all transactions. 

7. Alarms shall be reported immediately. 
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8. Dial-up modems shall be provided by manufacturer  of the system.  

Modems used at the Controller shall be powered by t he Controller.  

Power to the modem shall include battery backup if the Controller is 

so equipped. 

I. Controller-to-Controller Communications: 

1. Controller-to-Controller Communications:  RS-485 , 4-wire, point-to-

point, regenerative (repeater) communications netwo rk methodology. 

2. RS-485 communications signal shall be regenerate d at each 

Controller. 

J. Database Downloads: 

1. All data transmissions from PCs to a Location, a nd between 

Controllers at a Location, shall include a complete  database 

checksum to check the integrity of the transmission .  If the data 

checksum does not match, a full data download shall  be automatically 

retransmitted. 

2. If a Controller is reset for any reason, it shal l automatically 

request and receive a database download from the PC .  The download 

shall restore data stored at the Controller to thei r normal working 

state and shall take place with no operator interve ntion. 

3. Software shall provide for setting downloads via  dial-up connection 

to once per 24-hour period, with time selected by t he operator. 

4. Software shall provide for setting delays of dat abase downloads for 

dial-up connections.  Delays change the download fr om immediately to 

a delay ranging from 1 to 999 minutes. 

K. Operator Interface: 

1. Inputs in system shall have two icon representat ions, one for the 

normal state and one for the abnormal state. 

2. When viewing and controlling inputs, displayed i cons shall 

automatically change to the proper icon to display the current 

system state in real time.  Icons shall also displa y the input's 

state, whether armed or bypassed, and if the input is in the armed 

or bypassed state due to a time zone or a manual co mmand. 

3. Outputs in system shall have two icon representa tions, one for the 

secure (locked) state and one for the open (unlocke d) state. 

4. Icons displaying status of the I/O points shall be constantly 

updated to show their current real-time condition w ithout prompting 

by the operator. 
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5. The operator shall be able to scroll the list of  I/Os and press the 

appropriate toolbar button, or right click, to comm and the system to 

perform the desired function. 

6. Graphic maps or drawings containing inputs, outp uts, and override 

groups shall include the following: 

a. Database to import and store full-color maps or drawings and 

allow for input, output, and override group icons t o be placed on 

maps. 

b. Maps to provide real-time display animation and allow for control 

of points assigned to them. 

c. System to allow inputs, outputs, and override gr oups to be placed 

on different maps. 

d. Software to allow changing the order or priority  in which maps 

will be displayed. 

7. Override Groups Containing I/Os: 

a. System shall incorporate override groups that pr ovide the 

operator with the status and control over user-defi ned "sets" of 

I/Os with a single icon. 

b. Icon shall change automatically to show the live  summary status 

of points in that group. 

c. Override group icon shall provide a method to ma nually control or 

set to time zone points in the group. 

d. Override group icon shall allow the expanding of  the group to 

show icons representing the live status for each po int in the 

group, individual control over each point, and the ability to 

compress the individual icons back into one summary  icon. 

8. Schedule Overrides of I/Os and Override Groups: 

a. To accommodate temporary schedule changes that d o not fall within 

the holiday parameters, the operator shall have the  ability to 

override schedules individually for each input, out put, or 

override group. 

b. Each schedule shall be composed of a minimum of two dates with 

separate times for each date. 

c. The first time and date shall be assigned the ov erride state that 

the point shall advance to, when the time and date become 

current. 
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d. The second time and date shall be assigned the s tate that the 

point shall return to, when the time and date becom e current. 

9. Copy command in database shall allow for like da ta to be copied and 

then edited for specific requirements, to reduce re dundant data 

entry. 

L. Operator Access Control: 

1. Control operator access to system controls throu gh three password-

protected operator levels.  System operators and ma nagers with 

appropriate password clearances shall be able to ch ange operator 

levels for operators. 

2. Three successive attempts by an operator to exec ute functions beyond 

their defined level during a 24-hour period shall i nitiate a 

software tamper alarm. 

3. A minimum of 32 passwords shall be available wit h the system 

software.  System shall display the operator's name  or initials in 

the console's first field.  System shall print the operator's name 

or initials, action, date, and time on the system p rinter at login 

and logoff. 

4. The password shall not be displayed or printed. 

5. Each password shall be definable and assignable for the following: 

a. Commands usable. 

b. Access to system software. 

c. Access to application software. 

d. Individual zones that are to be accessed. 

e. Access to database. 

M. Operator Commands: 

1. Command Input:  Plain-language words and acronym s shall allow 

operators to use the system without extensive train ing or data-

processing backgrounds.  System prompts shall be a word, a phrase, 

or an acronym. 

2. Command inputs shall be acknowledged and process ing shall start in 

not less than 1 second(s). 

3. Tasks that are executed by operator's commands s hall include the 

following: 

a. Acknowledge Alarms:  Used to acknowledge that th e operator has 

observed the alarm message. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

PHYSICAL ACCESS CONTROL SYSTEM 
28 13 00 - 21 

b. Place Zone in Access:  Used to remotely disable intrusion alarm 

circuits emanating from a specific zone.  System sh all be 

structured so that console operator cannot disable tamper 

circuits. 

c. Place Zone in Secure:  Used to remotely activate  intrusion alarm 

circuits emanating from a specific zone. 

d. System Test:  Allows the operator to initiate a system-wide 

operational test. 

e. Zone Test:  Allows the operator to initiate an o perational test 

for a specific zone. 

f. Print reports. 

g. Change Operator:  Used for changing operators. 

h. Security Lighting Controls:  Allows the operator  to remotely turn 

on/off security lights. 

i. Display Graphics:  Used to display any graphic d isplays 

implemented in the system.  Graphic displays shall be completed 

within 20 seconds from time of operator command. 

j. Run system tests. 

k. Generate and format reports. 

l. Request help with the system operation. 

1) Include in main menus. 

2) Provide unique, descriptive, context-sensitive h elp for 

selections and functions with the press of one func tion key. 

3) Provide navigation to specific topic from within  the first 

help window. 

4) Help shall be accessible outside the application s program. 

m. Entry-Control Commands: 

1) Lock (secure) or unlock (open) each controlled e ntry and exit 

up to four times a day through time-zone programmin g. 

2) Arm or disarm each monitored input up to four ti mes a day 

through time-zone programming. 

3) Enable or disable readers or keypads up to twice  a day through 

time-zone programming. 

4) Enable or disable cards or codes up to four time s per day per 

entry point through access-level programming. 

4. Command Input Errors:  Show operator input assis tance when a command 

cannot be executed because of operator input errors .  Assistance 
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screen shall use plain-language words and phrases t o explain why the 

command cannot be executed.  Error responses that r equire an 

operator to look up a code in a manual or other doc ument are not 

acceptable.  Conditions causing operator assistance  messages include 

the following: 

a. Command entered is incorrect or incomplete. 

b. Operator is restricted from using that command. 

c. Command addresses a point that is disabled or ou t of service. 

d. Command addresses a point that does not exist. 

e. Command is outside the system's capacity. 

N. Alarms: 

1. System Setup: 

a. Assign manual and automatic responses to incomin g point status 

change or alarms. 

b. Automatically respond to input with a link to ot her inputs, 

outputs, operator-response plans, unique sound with  use of WAV 

files, and maps or images that graphically represen t the point 

location. 

c. 60-character message field for each alarm. 

d. Operator-response-action messages shall allow me ssage length of 

at least 65,000 characters, with database storage c apacity of up 

to 32,000 messages.  Setup shall assign messages to  zone. 

e. Secondary messages shall be assignable by the op erator for 

printing to provide further information and shall b e editable by 

the operator. 

f. Allow 25 secondary messages with a field of 4 li nes of 60 

characters each. 

g. Store the most recent 1000 alarms for recall by the operator 

using the report generator. 

2. Software Tamper: 

a. Annunciate a tamper alarm when unauthorized chan ges to system 

database files are attempted.  Three consecutive un successful 

attempts to log onto system shall generate a softwa re tamper 

alarm. 

b. Annunciate a software tamper alarm when an opera tor or other 

individual makes three consecutive unsuccessful att empts to 

invoke functions beyond their authorization level. 
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c. Maintain a transcript file of the last 5000 comm ands entered at 

the each Central Station to serve as an audit trail . System shall 

not allow write access to system transcript files b y any person, 

regardless of their authorization level. 

d. Allow only acknowledgment of software tamper ala rms. 

3. Read access to system transcript files shall be reserved for 

operators with the highest password authorization l evel available in 

system. 

4. Animated Response Graphics:  Highlight alarms wi th flashing icons on 

graphic maps; display and constantly update the cur rent status of 

alarm inputs and outputs in real time through anima ted icons. 

5. Multimedia Alarm Annunciation:  WAV files to be associated with 

alarm events for audio annunciation or instructions . 

6. Alarm Handling:  Each input may be configured so  that an alarm 

cannot be cleared unless it has returned to normal,  with options of 

requiring the operator to enter a comment about dis position of 

alarm.  Allow operator to silence alarm sound when alarm is 

acknowledged. 

7. Alarm Automation Interface:  High-level interfac e to Central Station 

alarm automation software systems.  Allows input al arms to be passed 

to and handled by automation systems in same manner  as burglar 

alarms, using an RS-232 ASCII interface. 

8. CCTV Alarm Interface:  Allow commands to be sent  to CCTV systems 

during alarms (or input change of state) through se rial ports. 

9. Camera Control:  Provides operator ability to se lect and control 

cameras from graphic maps. 

O. Alarm Monitoring:  Monitor sensors, Controllers,  and DTS circuits and 

notify operators of an alarm condition.  Display hi gher-priority alarms 

first and, within alarm priorities, display the old est unacknowledged 

alarm first.  Operator acknowledgment of one alarm shall not be 

considered acknowledgment of other alarms nor shall  it inhibit 

reporting of subsequent alarms. 

1. Displayed alarm data shall include type of alarm , location of alarm, 

and secondary alarm messages. 

2. Printed alarm data shall include type of alarm, location of alarm, 

date and time (to nearest second) of occurrence, an d operator 

responses. 
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3. Maps shall automatically display the alarm condi tion for each input 

assigned to that map, if that option is selected fo r that input 

location. 

4. Alarms initiate a status of "pending" and requir e the following two 

handling steps by operators: 

a. First Operator Step:  "Acknowledged."  This acti on shall silence 

sounds associated with the alarm.  The alarm remain s in the 

system "Acknowledged" but "Un-Resolved." 

b. Second Operator Step:  Operators enter the resol ution or operator 

comment, giving the disposition of the alarm event.   The alarm 

shall then clear. 

5. Each workstation shall display the total pending  alarms and total 

unresolved alarms. 

6. Each alarm point shall be programmable to disall ow the resolution of 

alarms until the alarm point has returned to its no rmal state. 

7. Alarms shall transmit to Central Station in real  time, except for 

allowing connection time for dial-up locations. 

8. Alarms shall be displayed and managed from a min imum of four 

different windows. 

a. Input Status Window:  Overlay status icon with a  large red 

blinking icon.  Selecting the icon will acknowledge  the alarm. 

b. History Log Transaction Window:  Display name, t ime, and date in 

red text.  Selecting red text will acknowledge the alarm. 

c. Alarm Log Transaction Window:  Display name, tim e, and date in 

red.  Selecting red text will acknowledge the alarm . 

d. Graphic Map Display:  Display a steady colored i con representing 

each alarm input location.  Change icon to flashing  red when the 

alarm occurs.  Change icon from flashing red to ste ady red when 

the alarm is acknowledged. 

9. Once an alarm is acknowledged, the operator shal l be prompted to 

enter comments about the nature of the alarm and ac tions taken.  

Operator's comments may be manually entered or sele cted from a 

programmed predefined list, or a combination of bot h. 

10. For locations where there are regular alarm occ urrences, provide 

programmed comments.  Selecting that comment shall clear the alarm. 

11. The time and name of the operator who acknowled ged and resolved the 

alarm shall be recorded in the database. 
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12. Identical alarms from same alarm point shall be  acknowledged at same 

time the operator acknowledges the first alarm.  Id entical alarms 

shall be resolved when the first alarm is resolved.  

13. Alarm functions shall have priority over downlo ading, retrieving, 

and updating database from workstations and Control lers. 

14. When a reader-controlled output (relay) is open ed, the corresponding 

alarm point shall be automatically bypassed. 

P. Monitor Display:  Display text and graphic maps that include zone 

status integrated into the display.  Colors are use d for the various 

components and current data.  Colors shall be unifo rm throughout the 

system. 

1. Color Code: 

a. FLASHING RED:  Alerts operator that a zone has g one into an alarm 

or that primary power has failed. 

b. STEADY RED:  Alerts operator that a zone is in a larm and alarm 

has been acknowledged. 

c. YELLOW:  Advises operator that a zone is in acce ss. 

d. GREEN:  Indicates that a zone is secure and that  power is on. 

2. Graphics: 

a. Support 32,000 graphic display maps and allow im port of maps from 

a minimum of 16 standard formats from another drawi ng or graphics 

program. 

b. Allow I/O to be placed on graphic maps by the dr ag-and-drop 

method. 

c. Operators shall be able to view the inputs, outp uts, and the 

point's name by moving the mouse cursor over the po int on graphic 

map. 

d. Inputs or outputs may be placed on multiple grap hic maps.  The 

operator shall be able to toggle to view graphic ma p associated 

with inputs or outputs. 

e. Each graphic map shall have a display-order sequ ence number 

associated with it to provide a predetermined order  when toggled 

to different views. 

f. Camera icons shall have the ability to be placed  on graphic maps 

that, when selected by an operator, will open a vid eo window, 

display the camera associated with that icon, and p rovide pan-

tilt-zoom control. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

PHYSICAL ACCESS CONTROL SYSTEM 
28 13 00 - 26 

g. Input, output, or camera placed on a map shall a llow the ability 

to arm or bypass an input, open or secure an output , or control 

the pan-tilt-zoom function of the selected camera. 

Q. System test software enables operators to initia te a test of the entire 

system or of a particular portion of the system. 

1. Test Report:  The results of each test shall be stored for future 

display or printout.  The report shall document the  operational 

status of system components. 

R. Report Generator Software: Include commands to g enerate reports for 

displaying, printing, and storing on disk and tape.   Reports shall be 

stored by type, date, and time.  Report printing sh all be the lowest 

priority activity.  Report generation mode shall be  operator selectable 

but set up initially as periodic, automatic, or on request.  Include 

time and date printed and the name of operator gene rating the report.  

Report formats may be configured by operators. 

1. Automatic Printing:  Setup shall specify, modify , or inhibit the 

report to be generated; the time the initial report  is to be 

generated; the time interval between reports; the e nd of period; and 

the default printer. 

2. Printing on Requests: An operator may request a printout of any 

report. 

3. Alarm Reports: Reporting shall be automatic as i nitially set up.  

Include alarms recorded by system over the selected  time and 

information about the type of alarm, the type of se nsor, the 

location, the time, and the action taken. 

4. Access and Secure Reports:  Document zones place d in access, the 

time placed in access, and the time placed in secur e mode. 

5. Custom Reports:  Reports tailored to exact requi rements of who, 

what, when, and where.  As an option, custom report  formats may be 

stored for future printing. 

6. Automatic History Reports:  Named, saved, and sc heduled for 

automatic generation. 

7. Cardholder Reports:  Include data, or selected p arts of the data, as 

well as the ability to be sorted by name, card numb er, imprinted 

number, or by any of the user-defined fields. 

8. Cardholder by Reader Reports:  Based on who has access to a specific 

reader or group of readers by selecting the readers  from a list. 
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9. Cardholder by Access-Level Reports:  Display eve ryone that has been 

assigned to the specified access level. 

10. Who Is In (Muster) Report: 

a. Emergency Muster Report:  One click operation on  toolbar launches 

report. 

b. Cardholder Report.  Contain a count of persons t hat are "In" at a 

selected Location and a count with detailed listing  of name, 

date, and time of last use, sorted by the last read er used or by 

the group assignment. 

11. Panel Labels Reports: Printout of control-panel  field documentation 

including the actual location of equipment, program ming parameters, 

and wiring identification.  Maintain system install ation data within 

system database so that they are available on-site at all times. 

12. Activity and Alarm On-Line Printing:  Activity printers for use at 

workstations; prints all events or alarms only. 

13. History Reports:  Custom reports that allows th e operator to select 

any date, time, event type, device, output, input, operator, 

Location, name, or cardholder to be included or exc luded from the 

report. 

a. Initially store history on the hard disk of the host PC. 

b. Permit viewing of the history on workstations or  print history to 

any system printer. 

c. The report shall be definable by a range of date s and times with 

the ability to have a daily start and stop time ove r a given date 

range. 

d. Each report shall depict the date, time, event t ype, event 

description, device, or I/O name, cardholder group assignment, 

and cardholder name or code number. 

e. Each line of a printed report shall be numbered to ensure that 

the integrity of the report has not been compromise d. 

f. Total number of lines of the report shall be giv en at the end of 

the report.  If the report is run for a single even t such as 

"Alarms," the total shall reflect how many alarms o ccurred during 

that period. 

14. Reports shall have the following four options: 

a. View on screen. 
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b. Print to system printer.  Include automatic prin t spooling and 

"Print To" options if more than one printer is conn ected to 

system. 

c. "Save to File" with full path statement. 

d. System shall have the ability to produce a repor t indicating 

status of system inputs and outputs or of inputs an d outputs that 

are abnormal, out of time zone, manually overridden , not 

reporting, or in alarm. 

15. Custom Code List Subroutine:  Allow the access codes of system to be 

sorted and printed according to the following crite ria: 

a. Active, inactive, or future activate or deactiva te. 

b. Code number, name, or imprinted card number. 

c. Group, Location, access levels. 

d. Start and stop code range. 

e. Codes that have not been used since a selectable  number of days. 

f. In, out, or either status. 

g. Codes with trace designation. 

16. The reports of system database shall allow opti ons so that every 

data field may be printed. 

17. The reports of system database shall be constru cted so that the 

actual position of the printed data shall closely m atch the position 

of the data on the data-entry windows. 

S. Anti-Passback: 

1. System shall have global and local anti-passback  features, 

selectable by Location.  System shall support hard and soft anti-

passback. 

2. Hard Anti-Passback:  Once a credential holder is  granted access 

through a reader with one type of designation (IN o r OUT), the 

credential holder may not pass through that type of  reader 

designation until the credential holder passes thou gh a reader of 

opposite designation. 

3. Soft Anti-Passback:  Should a violation of the p roper IN or OUT 

sequence occur, access shall be granted, but a uniq ue alarm shall be 

transmitted to the control station, reporting the c redential holder 

and the door involved in the violation.  A separate  report may be 

run on this event. 
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4. Timed Anti-Passback:  A Controller capability th at prevents an 

access code from being used twice at the same devic e (door) within a 

user-defined amount of time. 

5. Provide four separate zones per Location that ca n operate without 

requiring interaction with the host PC (done at Con troller).  Each 

reader shall be assignable to one or all four anti- passback zones.  

In addition, each anti-passback reader can be furth er designated as 

"Hard," "Soft," or "Timed" in each of the four anti -passback zones.  

The four anti-passback zones shall operate independ ently. 

6. The anti-passback schemes shall be definable for  each individual 

door. 

7. The Master Access Level shall override anti-pass back. 

8. System shall have the ability to forgive (or res et) an individual 

credential holder or the entire credential holder p opulation anti-

passback status to a neutral status. 

T. Visitor Assignment: 

1. Provide for and allow an operator to be restrict ed to only working 

with visitors.  The visitor badging subsystem shall  assign 

credentials and enroll visitors.  Allow only access  levels that have 

been designated as approved for visitors. 

2. Provide an automated log of visitor name, time a nd doors accessed, 

and whom visitor contacted. 

3. Allow a visitor designation to be assigned to a credential holder. 

4. PACS shall be able to restrict the access levels  that may be 

assigned to credentials that are issued to visitors . 

5. Allow operator to recall visitors' credential ho lder file, once a 

visitor is enrolled in the system. 

6. The operator may designate any reader as one tha t deactivates the 

credential after use at that reader.  The history l og shall show the 

return of the credential. 

7. System shall have the ability to use the visitor  designation in 

searches and reports.  Reports shall be able to pri nt all or any 

visitor activity. 

U. Training Software:  Enables operators to practic e system operation 

including alarm acknowledgment, alarm assessment, r esponse force 

deployment, and response force communications.  Sys tem shall continue 
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normal operation during training exercises and shal l terminate 

exercises when an alarm signal is received at the c onsole. 

V. Entry-Control Enrollment Software:  Database man agement functions that 

allow operators to add, delete, and modify access d ata as needed. 

1. The enrollment station shall not have alarm resp onse or 

acknowledgment functions. 

2. Provide multiple, password-protected access leve ls.  Database 

management and modification functions shall require  a higher 

operator access level than personnel enrollment fun ctions. 

3. The program shall provide means to disable the e nrollment station 

when it is unattended to prevent unauthorized use. 

4. The program shall provide a method to enter pers onnel identifying 

information into the entry-control database files t hrough enrollment 

stations.  In the case of personnel identity verifi cation 

subsystems, this shall include biometric data.  All ow entry of 

personnel identifying information into the system d atabase using 

menu selections and data fields.  The data field na mes shall be 

customized during setup to suit user and site needs .  Personnel 

identity verification subsystems selected for use w ith the system 

shall fully support the enrollment function and sha ll be compatible 

with the entry-control database files. 

5. Cardholder Data:  Provide 99 user-defined fields .  System shall have 

the ability to run searches and reports using any c ombination of 

these fields.  Each user-defined field shall be con figurable, using 

any combination of the following features: 

a. MASK:  Determines a specific format that data mu st comply with. 

b. REQUIRED:  Operator is required to enter data in to field before 

saving. 

c. UNIQUE:  Data entered must be unique. 

d. DEACTIVATE DATE:  Data entered will be evaluated  as an additional 

deactivate date for all cards assigned to this card holder. 

e. NAME ID:  Data entered will be considered a uniq ue ID for the 

cardholder. 

6. Personnel Search Engine:  A report generator wit h capabilities such 

as search by last name, first name, group, or any p redetermined 

user-defined data field; by codes not used in defin able number of 

days; by skills; or by seven other methods. 
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7. Multiple Deactivate Dates for Cards:  User-defin ed fields to be 

configured as additional stop dates to deactivate a ny cards assigned 

to the cardholder. 

8. Batch card printing. 

9. Default card data can be programmed to speed dat a entry for sites 

where most card data are similar. 

10. Enhanced ACSII File Import Utility:  Allows the  importing of 

cardholder data and images. 

2.4 SURGE AND TAMPER PROTECTION 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY 

2.5 PACS SERVER HARDWARE 

A. SMS Server Computer:  Standard unmodified PC of modular design.  The 

CPU word size shall be 64 bytes or larger; the CPU operating speed 

shall be at least 3.4GHz. 

1. Processor family: Intel® Xeon® E5-2637 (2 core, 3.00 GHz, 5MB  

cache, 80W)] <Insert text>.  

2. Number of processors: 2 

3. Memory: 12 GB RAM , expandable to a minimum of 1 92GB without 

additional chassis or power supplies. Memory protec tion.  

4. Input/Output: 2 expansions slots, Network Contro ller (2) 1GbE NC382i 

Multifunction 4 Ports.  

5. Power Supply: Dual - minimum capacity of 460W ho t plug. 

6. Real-Time Clock: 

a. Accuracy:  Plus or minus 1 minute per month. 

b. Time Keeping Format:  24-hour time format includ ing seconds, 

minutes, hours, date, day, and month; resettable by  software. 

c. Clock shall function for 1 year without power. 

d. Provide automatic time correction once every 24 hours by 

synchronizing clock with the Time Service Departmen t of the U.S. 

Naval Observatory. 

7. Serial Ports:  Provide two RS-232-F serial ports  for general use, 

with additional ports as required.  Data transmissi on rates shall be 

selectable under program control. 

8. Parallel Port:  An enhanced parallel port. 

9. The server shall have a 1 GB NIC or greater netw ork card, rated at 

100/1000 MB/sec. 
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10. The server shall have dual 100GB hard disk driv es at 7200RPM. 

11. The server shall have a CD / DVD combo drive. 

12. The server operating system shall be either:  

a. Windows XP Professional Service Pack 2 or later and default 

services enabled. 

13. The Web Server shall be IIS 7.0 or better. 

14. The Database shall be SQL Server 2005 (Express,  Standard, Data 

Center, or Enterprise).  

15. Sound Card:  For playback and recording of digi tal WAV sound files 

that are associated with audible warning and alarm functions. 

16. Color Monitor:  17” or larger SVGA (1024 x 768)  monitor with true 

color support..  The server shall have a dedicated 256 MB SVGA 

accelerated video card with at least 64 MB onboard RAM. 

17. Keyboard:  With a minimum of 64 characters, sta ndard ASCII character 

set based on ANSI X3.154. 

18. Mouse:  Standard, compatible with the installed  software. 

19. Special function keyboard attachments or specia l function keys to 

facilitate data input of the following operator tas ks: 

a. Help. 

b. Alarm Acknowledge. 

c. Place Zone in Access. 

d. Place Zone in Secure. 

e. System Test. 

f. Print Reports. 

g. Change Operator. 

20. CD-ROM Drive: 

a. Nominal storage capacity of 650MB. 

b. Data Transfer Rate:  1.2Mbps. 

c. Average Access Time:  150ms. 

d. Cache Memory:  256KB. 

e. Data Throughput:  1MB/second, minimum. 

2.7 CONTROLLERS 

A. Controllers:  Intelligent peripheral control uni t, complying with UL 

294, that stores time, date, valid codes, access le vels, and similar 

data downloaded from the Central Station or worksta tion for controlling 

its operation. 
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B. Subject to compliance with requirements in this Article, manufacturers 

may use multipurpose Controllers. 

C. Battery Backup:  Sealed, lead acid; sized to pro vide run time during a 

power outage of 90 minutes, complying with UL 924. 

D. Alarm Annunciation Controller: 

1. The Controller shall automatically restore commu nication within 10 

seconds after an interruption with the field device  network. 

a. Inputs:  Monitor dry contacts for changes of sta te that reflect 

alarm conditions.  Provides at least eight alarm in puts, which 

are suitable for wiring as normally open or normall y closed 

contacts for alarm conditions. 

b. Alarm-Line Supervision: 

1) Supervise the alarm lines by monitoring each cir cuit for 

changes or disturbances in the signalby monitoring for 

abnormal open, grounded, or shorted conditions usin g dc change 

measurements.  System shall initiate an alarm in re sponse to 

an abnormal current, which is a dc change of 10 per cent or 

more for longer than 500 ms. 

2) Transmit alarm-line-supervision alarm to the Cen tral Station 

during the next interrogation cycle after the abnor mal current 

condition. 

c. Outputs:  Managed by Central Station software. 

2. Auxiliary Equipment Power:  A GFI service outlet  inside the 

Controller enclosure. 

E. Entry-Control Controller: 

1. Function:  Provide local entry-control functions  including one- and 

two-way communications with access-control devices such as card 

readers, keypads, biometric personal identity verif ication devices, 

door strikes, magnetic latches, gate and door opera tors, and exit 

push-buttons. 

a. Operate as a stand-alone portal Controller using  the downloaded 

database during periods of communication loss betwe en the 

Controller and the field-device network. 

b. Accept information generated by the entry-contro l devices; 

automatically process this information to determine  valid 

identification of the individual present at the por tal: 
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1) On authentication of the credentials or informat ion presented, 

check privileges of the identified individual, allo wing only 

those actions granted as privileges. 

2) Privileges shall include, but not be limited to,  time of day 

control, day of week control, group control, and vi sitor 

escort control. 

c. Maintain a date-, time-, and Location-stamped re cord of each 

transaction.  A transaction is defined as any succe ssful or 

unsuccessful attempt to gain access through a contr olled portal 

by the presentation of credentials or other identif ying 

information. 

2. Inputs: 

a. Data from entry-control devices; use this input to change modes 

between access and secure. 

b. Database downloads and updates from the Central Station that 

include enrollment and privilege information. 

3. Outputs: 

a. Indicate success or failure of attempts to use e ntry-control 

devices and make comparisons of presented informati on with stored 

identification information. 

b. Grant or deny entry by sending control signals t o portal-control 

devices and mask intrusion alarm annunciation from sensors 

stimulated by authorized entries. 

c. Maintain a date-, time-, and Location-stamped re cord of each 

transaction and transmit transaction records to the  Central 

Station. 

d. Door Prop Alarm:  If a portal is held open for l onger than 20 

seconds, alarm sounds. 

4. With power supplies sufficient to power at volta ge and frequency 

required for field devices and portal-control devic es. 

5. Data Line Problems:  For periods of loss of comm unications with 

Central Station, or when data transmission is degra ded and 

generating continuous checksum errors, the Controll er shall continue 

to control entry by accepting identifying informati on, making 

authentication decisions, checking privileges, and controlling 

portal-control devices. 
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a. Store up to 1000 transactions during periods of communication 

loss between the Controller and access-control devi ces for 

subsequent upload to the Central Station on restora tion of 

communication. 

2.8 CARD READERS 

A. Card reader shall be compatible with hospital’s existing Lenel system. 

B. Power:  Card reader shall be powered from its as sociated Controller, 

including its standby power source. 

C. Response Time:  Card reader shall respond to pas sage requests by 

generating a signal that is sent to the Controller.   Response time 

shall be 800ms or less, from the time the card read er finishes reading 

the credential card until a response signal is gene rated. 

D. Enclosure:  Suitable for surface, semiflush, or pedestal mounting.  

Mounting types shall additionally be suitable for i nstallation in the 

following locations: 

1. Indoors, controlled environment. 

2. Indoors, uncontrolled environment. 

3. Outdoors, with built-in heaters or other cold-we ather equipment to 

extend the operating temperature range as needed fo r operation at 

the site. 

E. Display:  LED or other type of visual indicator display shall provide 

visual status indications and user prompts.  Indica te power on/off, 

whether user passage requests have been accepted or  rejected, and 

whether the door is locked or unlocked. 

F. Shall be utilized for controlling the locking ha rdware on a door and 

allows for reporting back to the main control panel  with the time/date 

the door was accessed, the name of the person acces sing the point of 

entry, and its location. 

G. Will be fully programmable and addressable, loca lly and remotely, and 

hardwired to the system. 

H. Shall be individually home run to the main panel .  

I. Shall be installed in a manner that they comply with: 

1. The Uniform Federal Accessibility Standards (UFA S) 

2. The Americans with Disabilities Act (ADA) 

3. The ADA Standards for Accessible Design 

J. Shall support a variety of card readers that mus t encompass a wide 

functional range. The PACS may combine any of the c ard readers 
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described below for installations requiring multipl e types of card 

reader capability (i.e., card only, card and/or PIN , card and/or 

biometrics, card and/or pin and/or biometrics, supe rvised inputs, 

etc.). These card readers shall be available in the  approved technology 

to meet FIPS 201, and is ISO 14443 A or B, ISO/IEC 7816 compliant. The 

reader output can be Wiegand, RS-22, 485 or TCP/IP.   

K. Shall be housed in an aluminum bezel with a wide  lead-in for easy card 

entry.  

L. Shall contain read head electronics, and a sende r to encode digital 

door control signals.  

M. LED’s shall be utilized to indicate card reader status and access 

status. 

N. Shall be able to support a user defined download able off-line mode of 

operation (e.g. locked, unlocked), which will go in  effect during loss 

of communication with the main control panel. 

O. Shall provide audible feedback to indicate acces s granted/denied 

decisions. Upon a card swipe, two audible tones or beeps shall indicate 

access granted and three tones or beeps shall indic ate access denied. 

All keypad buttons shall provide tactile audible fe edback. 

P. Shall have a minimum of two programmable inputs and two programmable 

outputs. 

Q. All card readers that utilize keypad controls al ong with a reader and 

shall meet the following specifications: 

1. Entry control keypads shall use a unique combina tion of alphanumeric 

and other symbols as an identifier. Keypads shall c ontain an 

integral alphanumeric/special symbols keyboard with  symbols arranged 

in ascending ASCII code ordinal sequence. Communica tions protocol 

shall be compatible with the local processor. 

E. Shall include a Light Emitting Diode (LED) or ot her type of visual 

indicator display and provide visual or visual and audible status 

indications and user prompts. The display shall ind icate power on/off, 

and whether user passage requests have been accepte d or rejected. The 

design of the keypad display or keypad enclosure sh all limit the 

maximum horizontal and vertical viewing angles of t he keypad. The 

maximum horizontal viewing angle shall be plus and minus five (5) 

degrees or less off a vertical plane perpendicular to the plane of the 

face of the keypad display. The maximum vertical vi ewing angle shall be 
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plus and minus 15 degrees or less off a horizontal plane perpendicular 

to the plane of the face of the keypad display. 

1. Shall respond to passage requests by generating a signal to the 

local processor. The response time shall be 800 mil liseconds or less 

from the time the last alphanumeric symbol is enter ed until a 

response signal is generated. 

2. Shall be powered from the source as designed and  shall not dissipate 

more than 150 Watts. 

3. Shall be suitable for surface, semi-flush, pedes tal, or weatherproof 

mounting as required. 

4. Shall provide a means for users to indicate a du ress situation by 

entering a special code. 

S. PIV Contact Card Reader 

1. Application Protocol Data Unit (APDU) Support: A t a minimum, the 

contact interface shall support all card commands f or contact based 

access specified in Section 7, End-point PIV Card A pplication Card 

Command Interface of SP 800-73-1, Interfaces for Pe rsonal Identity 

Verification. 

2. Buffer Size: The reader must contain a buffer la rge enough to 

receive the maximum size frame permitted by Interna tional 

Organization for Standardization International Elec trotechnical 

Commission (ISO/IEC) 7816-3:1997, Section 9.4. 

捡. Programming Voltage: PIV Readers shall not genera te a Programming 

Voltage. 

4. Support for Operating Class: PIV Readers shall s upport cards with 

Class A Vccs as defined in ISO/IEC 7816-3:1997 and ISO/IEC 7816-

3:1997/Amd 1:2002. 

5. Retrieval Time: Retrieval time 1 for 12.5 kilobytes (KB) of data 

through the contact interface of the reader shall n ot exceed 2.0 

seconds. 

6. Transmission Protocol: The PIV Reader shall supp ort both the 

character-based T=0 protocol and block-based T=1 pr otocol as defined 

in ISO/IEC 7816-3:1997.  

7. Support for PPS Procedure: The reader shall supp ort Protocol and 

Parameters Selection (PPS) procedure by having the ability to read 
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character TA1 of the Answer to Reset (ATR) sent by the card as 

defined in ISO/IEC 7816-3:1997.  

T. Contactless Smart Cards and Readers  

1. Smart card readers shall read credential cards w hose characteristics 

of size and technology meet those defined by ISO/IE C 7816, 14443, 

15693.  

2. The readers shall have "flash" download capabili ty to accommodate 

card format changes.  

3. The card reader shall have the capability of rea ding the card data 

and transmitting the data to the main monitoring pa nel. 

4. The card reader shall be contactless and meet or  exceed the 

following technical characteristics: 

a. Data Output Formats: FIPS 201 low outputs the FA SC-N in an 

assortment of Wiegand bit formats from 40 – 200 bit s. FIPS 201 

medium outputs a combination FASC-N and HMAC in an assortment of 

Wiegand bit formats from 32 – 232 bits. All Wiegand  formats or 

the upgradeability from Low to Medium Levels can be  field 

configured with the use of a command card.  

b. FIPS 201 readers shall be able to read, but not be limited to, 

DESfire and iCLASS cards.  

c. Reader range shall comply with ISO standards 781 6, 14443, and 

15693, and also take into consideration conditions,  are at a 

minimum 1” to 2” (2.5 – 5 cm). 

d. APDU Support: At a minimum, the contactless inte rface shall 

support all card commands for contactless based acc ess specified 

in Section 7, End-point PIV Card Application Card C ommand 

Interface of SP 800-73-1, Interfaces for Personal I dentity 

Verification. 

e. Buffer Size: The reader shall contain a buffer l arge enough to 

receive the maximum size frame permitted by ISO/IEC  7816-3, 

Section 9.4. 

f. ISO 14443 Support: The PIV Reader shall support parts (1 through 

4) of ISO/IEC 14443 as amended in the References of  this 

publication. 

g. Type A and B Communication Signal Interfaces: Th e contactless 

interface of the reader shall support both the Type  A and Type B 
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communication signal interfaces as defined in ISO/I EC 14443-

2:2001. 

h. Type A and B Initialization and Anti-Collision T he contactless 

interface of the reader shall support both Type A a nd Type B 

initialization and anti-collision methods as define d in ISO/IEC 

14443-3:2001. 

i. Type A and B Transmission Protocols: The contact less interface of 

the reader shall support both Type A and Type B tra nsmission 

protocols as defined in ISO/IEC 14443-4:2001. 

j. Retrieval Time: Retrieval time for 4 KB of data through the 

contactless interface of the reader shall not excee d 2.0 seconds. 

k. Transmission Speeds: The contactless interface o f the reader 

shall support bit rates of fc/128 (~106 kbits/s), f c/64(~212 

kbits/s), and configurable to allow activation/deac tivation. 

l. Readibility Range: The reader shall not be able to read PIV card 

more than 10cm(4inch) from the reader 

2.9 SYSTEM SENSORS AND RELATED EQUIPMENT 

A. The PACS (Physical Access Control System) and re lated Equipment 

provided by the Contractor shall meet or exceed the  following performer 

specifications: 

B. Request to Exit Detectors:  

1. Passive Infrared Request to Exit Motion Detector  (REX PIR) (1) The 

Contractor shall provide a surface mounted motion d etector to signal 

the physical access control system request to exit input.  The 

motion detector shall be a passive infrared sensor designed for wall 

or ceiling mounting 2134 to 4572 mm (7 to 15 ft) he ight.  The 

detector shall provide two (2) form “C” (SPDT) rela ys rated one (1) 

Amp. @ 30 VDC for DC resistive loads.  The detector s relays shall be 

user adjustable with a latch time from 1-60 seconds .  The detector 

shall also include a selectable relay reset mode to  follow the timer 

or absence of motion.  The detection pattern shall be adjustable 

plus or minus fourteen (± 14) degrees.  The detecto r shall operate 

on 12 VDC with approximately 26 mA continuous curre nt draw.  The 

detector shall have an externally visible activatio n LED.  The 

motion detector shall measure approximately 38 mm H  x 158 mm W x 38 

mm D (1.5 x 6.25 x 1.5 in).  The detector shall be immune to radio 

frequency interference.  The detector shall not act ivate or set-up 
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on critical frequencies in the range 26 to 950 Mega hertz using a 50 

watt transmitter located 30.5 cm (1 ft) from the un it or attached 

wiring.  The detector shall be available on gray or  black 

enclosures.  The color of the housing shall be coor dinated with the 

surrounding surface.   

C. Guard tour stations:   

1. The guard tour station shall be single gang brus hed steel plate 

flush mounted in a single gang box.  The switch sha ll be a normally 

open momentary keyed switch. 

D. Delayed Egress (DE) 

1. General:   

a. The delay egress locking hardware shall provide a method to 

secure emergency exits and provide an approved dela yed emergency 

exit method.  The package shall be Underwriters Lab oratories 

listed as a delay egress-locking device.  The delay  egress device 

shall be available to support configurations with b oth rated and 

non-rated fire doors.  The delay egress device shal l comply with 

Life Safety Codes (NFPA-101, BOCA) as it applies to  special 

locking arrangements for delay egress locks.  Unles s specifically 

identified as a non-fire rated opening, all doors s hall be 

equipped with fire rated door hardware.  The Contra ctor shall be 

responsible for providing all equipment and install ation to 

provide a fully functioning system. Need to amend t o use 

crashbars type mechanical release switches.  

2. The delay-locking device shall include all of th e following 

features: 

a. Delay Egress Mode 

1) The delayed egress device shall be a SDC 101V Se ries Exit 

Check with wall mounted control module.  Upon activ ation of an 

approved panic bar the delay locking device shall b egin a 

delay sequence of 30 seconds; a flush mounted wall LED panel 

adjacent to the door will indicate initiation of th e countdown 

time.  During the 30 second delay period, a local s ounding 

device shall annunciate a tone activation of the de lay cycle 

and verbal exit instructions.  At the end of the de lay cycle 

the locking device shall unlock and allow free egre ss.  The 

reset of the local sounding device shall be user de finable and 
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include options to select either local sound until silenced by 

reset or local sounder silenced upon opening of the  door.  

Unless otherwise indicated the local delay sounder shall be 

silenced upon opening of the door.  The SDC’s devic e trigger 

output shall be connected to the SMS DGP alarm pane l for pre-

activation warning.  The contractor shall specify t he bond 

sensor option when ordering the delayed egress hard ware; this 

output shall be wired to the SMS DGP to activate an  alarm if 

the door does not lock.  Use of reset panel not top  mounted 

device. 

2) Delayed egress doors will have bond sensors.  

3) Delayed egress activation shall also trigger CCT V call –up.   

b. Fire Alarm Mode 

1) Upon activation of the facility’s fire evacuatio n and water 

flow alarm signal the delay locking devices shall i mmediately 

unlock and provide free egress.  The Contractor sha ll provide 

any required fire alarm relays or interface devices .   

c. Reset Mode  

1) The delay egress device shall be manually reset by the Delayed 

Egress controller located at the door via key switc h.  

2) The delay egress device shall automatically rese t upon fire 

alarm system reset.   

3) The delayed egress shall be resettable through t he SMS.   

d. The Contractor shall provide a Master Open Switc h for all the 

facility’s delayed egress hardware, with protective  cover and 

permanent labeling in the Unit Control Room.  The s witch shall be 

wired into the fire alarm system to activate the ev acuation 

alarms.  When the switch is pressed all delayed egr ess or 

evacuation doors shall unlock and generate an alarm  at the 

security console monitor showing and recording time  and date of 

when the switch was pressed.  The contractor is res ponsible for 

coordinating the wiring and connection with the fir e alarm 

contactor.  The Master Open Switch shall be linked to the fire 

alarm panel for the release of doors locks. 

e. Each individual delayed egress door shall have t he ability to 

unlock through a manual action on the SMS.  
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f. Unless otherwise indicated the Contractor shall provide all of 

the above reset methods for each door.  All signs w ill meet the 

latest ADA requirements. 

g. Signs 

1) The delay egress package shall be provided with a warning sign 

complying with local code requirements.  The warnin g sign 

shall be attached to the interior side of the contr olled door.  

The sign shall be located on the interior side of t he door 

above and within 304 mm (12 in) of the panic bar.  The sign 

shall read: 

EMERGENCY EXIT. 

PUSH UNTIL 

ALARM SOUNDS 

DOOR CAN BE OPENED, 

IN 30 SECONDS. 

2) Signs shall be coordinated and comply with the b uilding’s 

existing sign specifications.  Signs shall include grade 2 

Braille.  

3) Signs shall meet the current ADA requirements. 

4) In instances of code and specification conflicts , the life 

safety code requirement shall prevail. 

5) The Division 10 Contractor shall provide samples  for approval 

with their submittal package. 

3. Physical Access Control Interface 

a. The delay egress device shall be capable of inte rface with card 

access control systems. 

b. The system shall include a bypass feature that i s activated via a 

dry contact relay output from the physical access c ontrol system.  

This bypass shall allow authorized personnel to pas s through the 

controlled portal without creating an alarm conditi on or 

activating the delay egress cycle.  The bypass shal l include 

internal electronic shunts or door switches to prev ent activation 

(re-arming) until the door returns to the closed po sition.  An 

unused access event shall not cause a false alarm a nd shall 

automatically rearm the delay egress lock upon expi ration of the 

programmed shunt time.  The delay egress physical a ccess control 
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interface shall support extended periods of automat ed and/or 

manual lock and unlock cycles. 

E. Crash Bar: 

1. Emergency Exit with Alarm (Panic): 

a. Entry control portals shall include panic bar em ergency exit 

hardware as designed.  

b. Panic bar emergency exit hardware shall provide an alarm shunt 

signal to the PACS and SMS.  

c. The panic bar shall include a conspicuous warnin g sign with one 

(1) inch (2.5 cm) high, red lettering notifying per sonnel that an 

alarm will be annunciated if the panic bar is opera ted.  

d. Operation of the panic bar hardware shall genera te an intrusion 

alarm that reports to both the SMS and Intrusion De tection 

System. The use of a micro switch installed within the panic bar 

shall be utilized for this.  

e. The panic bar shall utilize a fully mechanical c onnection only 

and shall not depend upon electric power for operat ion.  

f. The panic bar shall be compatible with mortise o r rim mount door 

hardware and shall operate by retracting the bolt m anually by 

either pressing the panic bar or with a key by-pass . Refer to 

Section 2.2.I.9 for key-bypass specifications. 

g. Normal Exit: 

1) Entry control portals shall include panic bar no n-emergency 

exit hardware as designed. 

2) Panic bar non-emergency exit hardware shall be m onitored by 

and report to the SMS.  

3) Operation of the panic bar hardware shall not ge nerate a 

locally audible or an intrusion alarm within the ID S.  

4) When exiting, the panic bar shall depend upon a mechanical 

connection only. The exterior, non-secure side of t he door 

shall be provided with an electrified thumb latch o r lever to 

provide access after the credential I.D. authentica tion by the 

SMS.  

5) The panic bar shall be compatible with mortise o r rim mount 

door hardware and shall operate by retracting the b olt 

manually by either pressing the panic bar or with a  key by-

pass. Refer to Section 2.2.I.9 for key-bypass speci fications. 
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The strikes/bolts shall include a micro switch to i ndicate to 

the system when the bolt is not engaged or the stri ke 

mechanism is unlocked. The signal switches shall re port a 

forced entry to the system in the event the door is  left open 

or accessed without the identification credentials.   

F. Key Bypass: 

1. Shall be utilized for all doors that have a mort ise or rim mounted 

door hardware. 

2. Each door shall be individually keyed with one m aster key per 

secured area. 

3. Cylinders shall be six (6)-pin and made of brass  or equivalent. Keys 

for the cylinders shall be constructed of solid mat erial and 

produced and cut by the same distributor. Keys shal l not be 

purchased, cut, and supplied by multiple dealers. 

4. All keys shall have a serial number cut into the  key. No two serial 

numbers shall be the same. 

5. All keys and cylinders shall be stored in a secu re area that is 

monitored by the Intrusion Detection System. 

G. Automatic Door Opener and Closer: 

1. Shall be low energy operators.  

2. Door closing force shall be adjustable to ensure  adequate closing 

control.  

3. Shall have an adjustable back-check feature to c ushion the door 

opening speed if opened violently.  

4. Motor assist shall be adjustable from 0 to 30 se conds in five (5) 

second increments. Motor assist shall restart the t ime cycle with 

each new activation of the initiating device.  

5. Unit shall have a three-position selector mode s witch that shall 

permit unit to be switched “ON” to monitor for func tion activation, 

switched to “H/O” for indefinite hold open function  or switched to 

“OFF,” which shall deactivate all control functions  but will allow 

standard door operation by means of the internal me chanical closer.  

6. Door control shall be adjustable to provide comp liance with the 

requirements of the Americans with Disabilities Act  (ADA) and ANSI 

standards A117.1. 

7. All automatic door openers and closers shall: 

a. Meet UL standards.  
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b. Be fire rated. 

c. Have push and go function to activate power oper ator or power 

assist function.  

d. Have push button controls for setting door close  and door open 

positions.  

e. Have open obstruction detection and close obstru ction detection 

built into the unit.  

f. Have door closer assembly with adjustable spring  size, back-check 

valve, sweep valve, latch valve, speed control valv e and pressure 

adjustment valve to control door closing.  

g. Have motor start-up delay, vestibule interface d elay; electric 

lock delay and door hold open delay up to 30 second s. All 

operators shall close door under full spring power when power is 

removed.  

h. Are to be hard wired with power input of 120 VAC , 60Hz and 

connected to a dedicated circuit breaker located on  a power panel 

reserved for security equipment. 

H. Door Status Indicators: 

1. Shall monitor and report door status to the SMS.  

2. Door Position Sensor: 

a. Shall provide an open or closed indication for a ll doors operated 

on the PACS and report directly to the SMS. 

b. Shall also provide alarm input to the Intrusion Detection System 

for all doors operated by the PACS and all other do ors that 

require monitoring by the intrusion detection syste m. 

c. Switches for doors operated by the PACS shall be  double pole 

double throw (DPDT). One side of the switch shall m onitor door 

position and the other side if the switch shall rep ort to the 

intrusion detection system. For doors with electrom agnetic locks 

a magnetic bonding sensor (MBS) can be used in plac e of one side 

of a DPDT switch, in turn allowing for the use of a  single pole 

double throw (SPDT) switch in place of a DPDT switc h. 

d. Switches for doors not operated by the PACS shal l be SPDT and 

report directly to the IDS. 

e. Shall be surface or flush mounted and wide gap w ith the ability 

to operate at a maximum distance of up to 2” (5 cm) . 
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2.10 PUSH BUTTON SWITCHES 

A. Push-Button Switches:  Momentary-contact back-li ghted push buttons, 

with stainless-steel switch enclosures. 

1. Electrical Ratings: 

a. Minimum continuous current rating of 10A at 120 V ac or 5A at 

240-V ac. 

b. Contacts that will make 720 VA at 60A and that w ill break at 720 

VA at 10A. 

2. Enclosures:  Flush or surface mounting.  Push bu ttons shall be 

suitable for flush mounting in the switch enclosure s. 

3. Enclosures shall additionally be suitable for in stallation in the 

following locations: 

a. Indoors, controlled environment. 

4. Power:  Push-button switches shall be powered fr om their associated 

Controller, using dc control. 

2.11 VIDEO AND CAMERA CONTROL 

A. Control station or designated workstation displa ys live video from a 

CCTV source. 

1. Control Buttons:  On the display window, with se parate control 

buttons to represent Left, Right, Up, Down, Zoom In , Zoom Out, Scan, 

and a minimum of two custom command auxiliary contr ols. 

2. Provide at least seven icons to represent differ ent types of 

cameras, with ability to import custom icons.  Prov ide option for 

display of icons on graphic maps to represent their  physical 

location. 

3. Provide the alarm-handling window with a command  button that will 

display the camera associated with the alarm point.  

B. Display mouse-selectable icons representing each  camera source, to 

select source to be displayed.  For CCTV sources th at are connected to 

a video switcher, control station shall automatical ly send control 

commands through a COM port to display the requeste d camera when the 

camera icon is selected. 

C. Allow cameras with preset positioning to be defi ned by displaying a 

different icon for each of the presets.  Provide co ntrol with Next and 

Previous buttons to allow operator to cycle quickly  through the preset 

positions. 
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2.12 WIRES AND CABLES 

. 
/A. Refer to section 280513 "CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY 

AND SECURITY". 

PART 3 - EXECUTION 

3.1 GENERAL 

A. The Contractor shall install all system componen ts and appurtenances in 

accordance with the manufacturers’ instructions, AN SI C2, and shall 

furnish all necessary interconnections, services, a nd adjustments 

required for a complete and operable system as spec ified.  Control 

signals, communications, and data transmission line s grounding shall be 

installed as necessary to preclude ground loops, no ise, and surges from 

affecting system operation.  Equipment, materials, installation, 

workmanship, inspection, and testing shall be in ac cordance with 

manufacturers’ recommendations and as modified here in. 

B. Consult the manufacturers’ installation manuals for all wiring 

diagrams, schematics, physical equipment sizes, etc ., before beginning 

system installation.  Refer to the Riser/Connection  diagram for all 

schematic system installation/termination/wiring da ta.  

C. All equipment shall be attached to walls and cei ling/floor assemblies 

and shall be held firmly in place (e.g., sensors sh all not be supported 

solely by suspended ceilings).  Fasteners and suppo rts shall be 

adequate to support the required load. 

3.2 CURRENT SITE CONDITIONS 

A. The Contractor shall visit the site and verify t hat site conditions are 

in agreement with the design package.  The Contract or shall report all 

changes to the site or conditions which will affect  performance of the 

system to the Owner in a report as defined in parag raph Group II 

Technical Data Package.  The Contractor shall not t ake any corrective 

action without written permission from the Owner. 

3.3 EXAMINATION 

A. Examine pathway elements intended for cables.  C heck raceways, cable 

trays, and other elements for compliance with space  allocations, 

installation tolerances, hazards to cable installat ion, and other 

conditions affecting installation. 

B. Examine roughing-in for LAN and control cable co nduit systems to PCs, 

Controllers, card readers, and other cable-connecte d devices to verify 

actual locations of conduit and back boxes before d evice installation. 
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C. Proceed with installation only after unsatisfact ory conditions have 

been corrected. 

3.4 PREPARATION 

A. Comply with recommendations in SIA CP-01. 

B. Comply with EIA/TIA-606, "Administration Standar d for the 

Telecommunications Infrastructure of Commercial Bui ldings." 

C. Obtain detailed Project planning forms from manu facturer of access-

control system; develop custom forms to suit Projec t.  Fill in all data 

available from Project plans and specifications and  publish as Project 

planning documents for review and approval. 

1. Record setup data for control station and workst ations. 

2. For each Location, record setup of Controller fe atures and access 

requirements. 

3. Propose start and stop times for time zones and holidays, and match 

up access levels for doors. 

4. Set up groups, linking, and list inputs and outp uts for each 

Controller. 

5. Assign action message names and compose messages . 

6. Set up alarms.  Establish interlocks between ala rms, intruder 

detection, and video surveillance features. 

7. Prepare and install alarm graphic maps. 

8. Develop user-defined fields. 

9. Develop screen layout formats. 

10. Propose setups for guard tours and key control.  

11. Discuss badge layout options; design badges. 

12. Complete system diagnostics and operation verif ication. 

13. Prepare a specific plan for system testing, sta rtup, and 

demonstration. 

14. Develop acceptance test concept and, on approva l, develop specifics 

of the test. 

15. Develop cable and asset management system detai ls; input data from 

construction documents.  Include system schematics and Technical 

Drawings. 

D. In meetings with Architect and Owner, present Pr oject planning 

documents and review, adjust, and prepare final set up documents.  Use 

final documents to set up system software. 
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3.5 CABLING 

A. Comply with NECA 1, "Good Workmanship in Electri cal Contracting." 

B. Install cables and wiring according to requireme nts in Division 28 

Section "Conductors and Cables for Electronic Safet y and Security." 

C. Wiring Method:  Install wiring in raceway and ca ble tray except within 

consoles, cabinets, desks, and counters and except in accessible 

ceiling spaces and in gypsum board partitions where  unenclosed wiring 

method may be used.  Use NRTL-listed plenum cable i n environmental air 

spaces, including plenum ceilings.  Conceal raceway  and cables except 

in unfinished spaces. 

D. Install LAN cables using techniques, practices, and methods that are 

consistent with Category 5E rating of components an d that ensure 

Category 5E performance of completed and linked sig nal paths, end to 

end. 

E. Install cables without damaging conductors, shie ld, or jacket. 

F. Boxes and enclosures containing security system components or cabling, 

and which are easily accessible to employees or to the public, shall be 

provided with a lock.  Boxes above ceiling level in  occupied areas of 

the building shall not be considered to be accessib le.  Junction boxes 

and small device enclosures below ceiling level and  easily accessible 

to employees or the public shall be covered with a suitable cover plate 

and secured with tamperproof screws. 

G. Install end-of-line resistors at the field devic e location and not at 

the Controller or panel location. 

3.6 CABLE APPLICATION 

A. Comply with EIA/TIA-569, "Commercial Building St andard for 

Telecommunications Pathways and Spaces." 

B. Cable application requirements are minimum requi rements and shall be 

exceeded if recommended or required by manufacturer  of system hardware. 

C. RS-232 Cabling:  Install at a maximum distance o f 50 feet (15 m). 

D. RS-485 Cabling:  Install at a maximum distance o f 4000 feet (1220 m). 

E. Card Readers and Keypads: 

1. Install number of conductor pairs recommended by  manufacturer for 

the functions specified. 

2. Unless manufacturer recommends larger conductors , install No. 22 AWG 

wire if maximum distance from Controller to the rea der is 250 feet 
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(75 m), and install No. 20 AWG wire if maximum dist ance is 500 feet 

(150 m). 

3. For greater distances, install "extender" or "re peater" modules 

recommended by manufacturer of the Controller. 

4. Install minimum No. 18 AWG shielded cable to rea ders and keypads 

that draw 50 mA or more. 

F. Install minimum No. 16 AWG cable from Controller  to electrically 

powered locks.  Do not exceed 250 feet (75 m). 

G. Install minimum No. 18 AWG ac power wire from tr ansformer to 

Controller, with a maximum distance of 25 feet (8 m ). 

3.7 GROUNDING 

A. Comply with Division 26 Section "Grounding and B onding for Electrical 

Systems." 

B. Comply with IEEE 1100, "Power and Grounding Sens itive Electronic 

Equipment." 

C. Ground cable shields, drain conductors, and equi pment to eliminate 

shock hazard and to minimize ground loops, common-m ode returns, noise 

pickup, cross talk, and other impairments. 

D. Signal Ground: 

1. Terminal:  Locate in each equipment room and wir ing closet; isolate 

from power system and equipment grounding. 

2. Bus:  Mount on wall of main equipment room with standoff insulators. 

3. Backbone Cable:  Extend from signal ground bus t o signal ground 

terminal in each equipment room and wiring closet. 

3.8 INSTALLATION  

 
A. System installation shall be in accordance with UL 294, manufacturer 

and related documents and references, for each type  of security 

subsystem designed, engineered and installed. 

B. Components shall be configured with appropriate “service points” to 

pinpoint system trouble in less than 30 minutes.  

C. The Contractor shall install all system componen ts including Government 

furnished equipment, and appurtenances in accordanc e with the 

manufacturer's instructions, documentation listed i n Sections 1.4 and 

1.5 of this document, and shall furnish all necessa ry connectors, 

terminators, interconnections, services, and adjust ments required for a 

operable system.  
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D. The PACS will be designed, engineered, installed , and tested to ensure 

all components are fully compatible as a system and  can be integrated 

with all associated security subsystems, whether th e system is a stand 

alone or a network. 

E. For integration purposes, the PACS shall be inte grated where 

appropriate with the following associated security subsystems: 

1. CCTV: 

a. Provide 24 hour coverage of all entry points to the perimeter and 

agency buildings. As well as all emergency exits ut ilizing a 

fixed color camera. 

b. Be able to monitor, control and record cameras o n a 24 hours 

basis. 

c. Be programmed automatically call up a camera whe n an access point 

is but into an alarm state.  

d. For additional PACS system requirements as they relate to the 

CCTV, refer to Section 28 23 00, VIDEO SURVEILLANCE . 

2. IDS: 

a. Be able monitor door control sensors. 

b. Be able to monitor and control the IDS on a 24 h ours basis. 

c. Be programmed to go into an alarm state when an IDS device is put 

into an alarm state, and notify the operator via an  audible 

alarm.  

d. For additional PACS system requirements as they relate to the 

IDS, refer to Section 28 16 11, INTRUSION DETECTION  SYSTEM. 

3. Security Access Detection: 

a. Be able to monitor all objects that have been sc reened with an x-

ray machine and be able to monitor all data acquire d by the bomb 

detection unit. 

4. EPPS: 

a. Be programmed to go into an alarm state when an emergency call 

box or duress alarm/panic device is activated, and notify the 

Physical Access Control System and Database Managem ent of an 

alarm event. 

b. For additional PACS requirements as they relate to the EPPS, 

refer to Section 28 26 00, ELECTRONIC PERSONAL PROT ECTION SYSTEM. 

F. Integration with these security subsystems shall  be achieved by 

computer programming or the direct hardwiring of th e systems. 
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G. For programming purposes refer to the manufactur ers requirements for 

correct system operations. Ensure computers being u tilized for system 

integration meet or exceed the minimum system requi rements outlined on 

the systems software packages. 

H. The Contractor shall visit the site and verify t hat site conditions are 

in agreement with the design package. The Contracto r shall report all 

changes to the site or conditions that will affect performance of the 

system. The Contractor shall not take any correctiv e action without 

written permission from the Government. 

I. The Contractor shall visit the site and verify t hat site conditions are 

in agreement/compliance with the design package. Th e Contractor shall 

report all changes to the site or conditions that w ill affect 

performance of the system to the Contracting Office r in the form of a 

report. The Contractor shall not take any correctiv e action without 

written permission received from the Contracting Of ficer. 

J. Existing Equipment: 

1. The Contractor shall connect to and utilize exis ting Lenel System, 

door equipment, control signal transmission lines, and devices as 

outlined in the design package. Door equipment and signal lines that 

are usable in their original configuration without modification may 

be reused with Contracting Officer approval. 

2. The Contractor shall perform a field survey, inc luding testing and 

inspection of all existing door equipment and signa l lines intended 

to be incorporated into the PACS, and furnish a rep ort to the 

Contracting Officer as part of the site survey repo rt. For those 

items considered nonfunctioning, provide (with the report) 

specification sheets, or written functional require ments to support 

the findings and the estimated cost to correct the deficiency. As 

part of the report, the Contractor shall include a schedule for 

connection to all existing equipment. 

3. The Contractor shall make written requests and o btain approval prior 

to disconnecting any signal lines and equipment, an d creating 

equipment downtime. Such work shall proceed only af ter receiving 

Contracting Officer approval of these requests. If any device fails 

after the Contractor has commenced work on that dev ice, signal or 

control line, the Contractor shall diagnose the fai lure and perform 

any necessary corrections to the equipment. 
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4. The Contractor shall be held responsible for rep air costs due to 

Contractor negligence, abuse, or improper installat ion of equipment.  

5. The Contracting Officer shall be provided a full  list of all 

equipment that is to be removed or replaced by the Contractor, to 

include description and serial/manufacturer numbers  where possible. 

The Contractor shall dispose of all equipment that has been removed 

or replaced based upon approval of the Contracting Officer after 

reviewing the equipment removal list. In all areas where equipment 

is removed or replaced the Contractor shall repair those areas to 

match the current existing conditions. 

K. Enclosure Penetrations: All enclosure penetratio ns shall be from the 

bottom of the enclosure unless the system design re quires penetrations 

from other directions. Penetrations of interior enc losures involving 

transitions of conduit from interior to exterior, a nd all penetrations 

on exterior enclosures shall be sealed with rubber silicone sealant to 

preclude the entry of water and will comply with VA  Master 

Specification 07 84 00, Firestopping. The conduit r iser shall terminate 

in a hot-dipped galvanized metal cable terminator. The terminator shall 

be filled with an approved sealant as recommended b y the cable 

manufacturer and in such a manner that the cable is  not damaged. 

L. Cold Galvanizing: All field welds and brazing on  factory galvanized 

boxes, enclosures, and conduits shall be coated wit h a cold galvanized 

paint containing at least 95 percent zinc by weight . 

M. Control Panels:  

1. Connect power and signal lines to the controller . 

2. Program the panel as outlined by the design and per the 

manufacturer’s programming guidelines. 

N. SMS: 

1. Coordinate with the VA agency’s IT personnel to place the computer 

on the local LAN or Intranet and provide the securi ty system 

protection levels required to insure only authorize d VA personnel 

have access to the system. 

2. Program and set-up the SMS to ensure it is in fu lly operation. 

O. Card Readers:  

1. Connect all signal inputs and outputs as shown a nd specified.  

2. Terminate input signals as required. 

3. Program and address the reader as per the design  package. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

PHYSICAL ACCESS CONTROL SYSTEM 
28 13 00 - 54 

4. Readers shall be surface or flushed mounted and all appropriate 

hardware shall be provided to ensure the unit is in stalled in an 

enclosed conduit system. 

P. Biometrics: 

1. Connect all signal input and output cables along  with all power 

cables. 

2. Program and ensure the device is in operating or der. 

Q. Portal Control Devices: 

1. Install all signal input and output cables as we ll as all power 

cables. 

2. Devices shall be surface or flush mounted as per  the design package. 

3. Program all devices and ensure they are working.  

R. Door Status Indicators: 

1. Install all signal input and output cables as we ll as all power 

cables. 

2. RTE’s shall be surface mounted and angled in a m anner that they 

cannot be compromised from the non-secure side of a  windowed door, 

or allow for easy release of the locking device fro m a distance no 

greater than 6 feet from the base of the door. 

3. Door position sensors shall be surface or flush mounted and wide gap 

with the ability to operate at a maximum distance o f up to 2” (5 

cm). 

S. Entry Control Devices: 

1. Install all signal input and power cables. 

2. Strikes and bolts shall be mounted within the do or frame. 

3. Mortise locks shall be mounted within the door a nd an electric 

transfer hinge shall be utilized to transfer the wi re from within 

the door frame to the mortise lock inside the door.  

4. Electromagnetic locks shall be installed with th e mag-lock mounted 

to the door frame and the metal plate mounted to th e door. 

T. System Start-Up: 

1. The Contractor shall not apply power to the PACS  until the following 

items have been completed: 

a. PACS equipment items and have been set up in acc ordance with 

manufacturer's instructions. 
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b. A visual inspection of the PACS has been conduct ed to ensure that 

defective equipment items have not been installed a nd that there 

are no loose connections. 

c. System wiring has been tested and verified as co rrectly connected 

as indicated. 

d. All system grounding and transient protection sy stems have been 

verified as installed and connected as indicated. 

e. Power supplies to be connected to the PACS have been verified as 

the correct voltage, phasing, and frequency as indi cated. 

2. Satisfaction of the above requirements shall not  relieve the 

Contractor of responsibility for incorrect installa tion, defective 

equipment items, or collateral damage as a result o f Contractor work 

efforts. 

3. The Commissioning Agent will observe startup and  contractor testing 

of selected equipment.  Coordinate the startup and contractor 

testing schedules with the COR and Commissioning Ag ent.  Provide a 

minimum of 7 days prior notice. 

U. Supplemental Contractor Quality Control: 

1. The Contractor shall provide the services of tec hnical 

representatives who are familiar with all component s and 

installation procedures of the installed PACS; and are approved by 

the Contracting Officer.  

2. The Contractor will be present on the job site d uring the 

preparatory and initial phases of quality control t o provide 

technical assistance.  

3. The Contractor shall also be available on an as needed basis to 

provide assistance with follow-up phases of quality  control.  

4. The Contractor shall participate in the testing and validation of 

the system and shall provide certification that the  system installed 

is fully operational as all construction document r equirements have 

been fulfilled. 

3.9 SYSTEM SOFTWARE 

A. Install, configure, and test software and databa ses for the complete 

and proper operation of systems involved.  Assign s oftware license to 

Owner. 
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3.10 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory- authorized service 

representative to inspect, test, and adjust field-a ssembled components 

and equipment installation, including connections.  Report results in 

writing. 

B. Testing AgencyEngage a qualified testing and ins pecting agency to 

perform field tests and inspections and prepare tes t reports: 

C. Perform the following field tests and inspection s and prepare test 

reports: 

1. LAN Cable Procedures:  Inspect for physical dama ge and test each 

conductor signal path for continuity and shorts.  U se Class 2, 

bidirectional, Category 5 tester.  Test for faulty connectors, 

splices, and terminations.  Test according to TIA/E IA-568-1, 

"Commercial Building Telecommunications Cabling Sta ndards - Part 1 

General Requirements."  Link performance for UTP ca bles must comply 

with minimum criteria in TIA/EIA-568-B. 

2. Test each circuit and component of each system.  Tests shall 

include, but are not limited to, measurements of po wer supply output 

under maximum load, signal loop resistance, and lea kage to ground 

where applicable.  System components with battery b ackup shall be 

operated on battery power for a period of not less than 10 percent 

of the calculated battery operating time.  Provide special equipment 

and software if testing requires special or dedicat ed equipment. 

3. Operational Test:  After installation of cables and connectors, 

demonstrate product capability and compliance with requirements.  

Test each signal path for end-to-end performance fr om each end of 

all pairs installed.  Remove temporary connections when tests have 

been satisfactorily completed. 

3.11 PROTECTION 

A. Maintain strict security during the installation  of equipment and 

software.  Rooms housing the control station, and w orkstations that 

have been powered up shall be locked and secured, w ith an activated 

burglar alarm and access-control system reporting t o a Central Station 

complying with UL 1610, "Central-Station Burglar-Al arm Units," during 

periods when a qualified operator in the employ of Contractor is not 

present. 
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3.12 COMMISSIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 28 08 00 – COMMISSIONING OF ELECTRONIC S AFETY AND SECURITY 

SYSTEMS for all inspection, start up, and contracto r testing required 

above and required by the System Readiness Checklis t provided by the 

Commissioning Agent.   

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to Sectio n 28 08 00 – 

COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS and related 

sections for contractor responsibilities for system  commissioning. 

3.13 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical rep resentative for four 

hours to instruct VA personnel in operation and mai ntenance of units. 

B. Submit training plans and instructor qualificati ons in accordance with 

the requirements of Section 28 08 00 – COMMISSIONIN G OF ELECTRONIC 

SAFETY AND SECURITY SYSTEMS. 

C. Develop separate training modules for the follow ing: 

1. Computer system administration personnel to mana ge and repair the 

LAN and databases and to update and maintain softwa re. 

2. Operators who prepare and input credentials to m an the control 

station and workstations and to enroll personnel. 

3. Security personnel. 

4. Hardware maintenance personnel. 

5. Corporate management. 

D. All testing and training shall be compliant with  the VA General 

Requirements, Section 01 00 00, GENERAL REQUIREMENT S. 

 

-----END---- 
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SECTION 28 23 00  
VIDEO SURVEILLANCE 

PART 1 – GENERAL   

1.1 DESCRIPTION 

A. Provide and install a complete Video Surveillanc e System, which is 

identified as the Video Assessment and Surveillance  System hereinafter 

referred to as the VASS System as specified in this  section.  

B. This Section includes video surveillance system consisting of cameras, 

data transmission wiring, and a control station wit h its associated 

equipment. 

C. Video surveillance system Video assessment & sur veillance system shall 

be integrated with monitoring and control system sp ecified in Division 

28 Section 28 31 00 PHYSICAL ACCESS CONTROL that sp ecifies systems 

integration. 

1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.   

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 

application and use.   

C. Section 26 05 11 - REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS. 

Requirements for connection of high voltage.   

D. Section 26 05 19 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

Requirements for power cables.   

E. Section 28 05 00 – COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY. Requirements for general requirements tha t are common to more 

than one section in Division 28. 

F. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.   

G. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for grounding of equipment.   

H. Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR  ELECTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.   

I. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY. 

Requirements for commissioning, systems readiness c hecklists, and 

training.   

J. Section 28 13 00 - PHYSICAL ACCESS CONTROL SYSTE M. Requirements for 

physical access control system integration.   
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K. Section 28 26 00 - ELECTRONIC PERSONAL PROTECTIO N SYSTEM (EPPS). 

Requirements for emergency and interior communicati ons.    

1.3 DEFINITIONS 

A. AGC:  Automatic gain control. 

B. B/W:  Black and white. 

C. CCD:  Charge-coupled device. 

D. CIF:  Common Intermediate Format  CIF images are  352 pixels wide and 

88/240 (PAL/NTSC) pixels tall (352 x 288/240).  

E. 4CIF: resolution is 704 pixels wide and 576/480 (PAL/NTSC) pixels tall 

(704 x 576/480). 

F. H.264 (also known as MPEG4 Part 10): a encoding format that compresses 

video much more effectively than older (MPEG4) stan dards.  

G. ips: Images per second. 

H. MPEG:  Moving picture experts group.  

I. MPEG4: a video encoding and compression standard  that uses inter-frame 

encoding to significantly reduce the size of the vi deo stream being 

transmitted. 

J. NTSC:  National Television System Committee. 

K. UPS:  Uninterruptible power supply. 

L. PTZ: refers to a movable camera that has the abi lity to pan left and 

right, tilt up and down, and zoom or magnify a scen e. 

1.4 QUALITY ASSURANCE 

A. The Contractor shall be responsible for providin g, installing, and the 

operation of the VASS System as shown. The Contract or shall also 

provide certification as required.  

B. The security system shall be installed and teste d to ensure all 

components are fully compatible as a system and can  be integrated with 

all associated security subsystems, whether the sec urity system is 

stand-alone or a part of a complete Information Tec hnology (IT) 

computer network. 

C. The Contractor or security sub-contractor shall be a licensed security 

Contractor as required within the state or jurisdic tion of where the 

installation work is being conducted.  

D. Manufacturers Qualifications: The manufacturer s hall regularly and 

presently produce, as one of the manufacturer's pri ncipal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 
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E. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, on 

three installations of similar size and type as thi s project, for 

approximately three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the products h ave been in 

operation before approval. 

F. Contractor Qualification: 

1. The Contractor or security sub-contractor shall be a licensed 

security Contractor with a minimum of five (5) year s experience 

installing and servicing systems of similar scope a nd complexity.  

The Contractor shall be an authorized regional repr esentative of the 

Video Assessment and Surveillance System’s (VASS) m anufacturer.  The 

Contractor shall provide four (4) current reference s from clients 

with systems of similar scope and complexity which became 

operational in the past three (3) years.  At least three (3) of the 

references shall be utilizing the same system compo nents, in a 

similar configuration as the proposed system.  The references must 

include a current point of contact, company or agen cy name, address, 

telephone number, complete system description, date  of completion, 

and approximate cost of the project.  The owner res erves the option 

to visit the reference sites, with the site owner’s  permission and 

representative, to verify the quality of installati on and the 

references’ level of satisfaction with the system.  The Contractor 

shall provide copies of system manufacturer certifi cation for all 

technicians.  The Contractor shall only utilize fac tory-trained 

technicians to install, program, and service the VA SS.  The 

Contractor shall only utilize factory-trained techn icians to 

install, terminate and service cameras, control, an d recording 

equipment.  The technicians shall have a minimum of  five (5) 

continuous years of technical experience in electro nic security 

systems.  The Contractor shall have a local service  facility.  The 

facility shall be located within 60 miles of the pr oject site.  The 

local facility shall include sufficient spare parts  inventory to 

support the service requirements associated with th is contract.  The 

facility shall also include appropriate diagnostic equipment to 

perform diagnostic procedures.  The COR reserves th e option of 
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surveying the company’s facility to verify the serv ice inventory and 

presence of a local service organization. 

2. The Contractor shall provide proof project super intendent with BICSI 

Certified Commercial Installer Level 1, Level 2, or  Technician to 

provide oversight of the project. 

3. Cable installer must have on staff a Registered Communication 

Distribution Designer (RCDD) certified by Building Industry 

Consulting Service International.  The staff member  shall provide 

consistent oversight of the project cabling through out design, 

layout, installation, termination and testing. 

G. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within fo ur  hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 

 

1.5 SUBMITTALS 

 
A. Submit below items in conjunction with Master Sp ecification Sections 01 

33 23, Shop Drawings, Product Data, and Samples, an d Section 02 41 00, 

Demolition Drawings. 

B. Provide certificates of compliance with Section 1.4, Quality Assurance. 

C. Provide a pre-installation and as-built design p ackage in both 

electronic format and on paper, minimum size 1220 x  1220 millimeters 

(48 x 48 inches); drawing submittals shall be per t he established 

project schedule. 

D. Pre-installation design and as-built packages sh all include, but not be 

limited to: 

1. Index Sheet that shall: 

a. Define each page of the design package to includ e facility name, 

building name, floor, and sheet number. 

b. Provide a list of all security abbreviations and  symbols.  

c. Reference all general notes that are utilized wi thin the design 

package. 

d. Specification and scope of work pages for all se curity systems 

that are applicable to the design package that will :  

1) Outline all general and job specific work requir ed within the 

design package. 
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2) Provide a device identification table outlining device 

Identification (ID) and use for all security system s equipment 

utilized in the design package. 

2. Floor plans, site plans, and enlarged plans shal l: 

a. Include a title block as defined above.  

b. Define the drawings scale in both standard and m etric 

measurements.  

c. Provide device identification and location.  

d. Address all signal and power conduit runs and si zes that are 

associated with the design of the electronic securi ty system and 

other security elements (e.g., barriers, etc.).  

e. Identify all pull box and conduit locations, siz es, and fill 

capacities. 

f. Address all general and drawing specific notes f or a particular 

drawing sheet. 

3. A riser drawing for each applicable security sub system shall:  

a. Indicate the sequence of operation.  

b. Relationship of integrated components on one dia gram.  

c. Include the number, size, identification, and ma ximum lengths of 

interconnecting wires.  

d. Wire/cable types shall be defined by a wire and cable schedule. 

The schedule shall utilize a lettering system that will 

correspond to the wire/cable it represents (example : A = 18 AWG/1 

Pair Twisted, Unshielded). This schedule shall also  provide the 

manufacturer’s name and part number for the wire/ca ble being 

installed. 

4. A system drawing for each applicable security sy stem shall:  

a. Identify how all equipment within the system, fr om main panel to 

device, shall be laid out and connected.  

b. Provide full detail of all system components wir ing from point-

to-point.   

c. Identify wire types utilized for connection, int erconnection with 

associate security subsystems.   

d. Show device locations that correspond to the flo or plans.  

e. All general and drawing specific notes shall be included with the 

system drawings.  
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5. A schedule for all of the applicable security su bsystems shall be 

included. All schedules shall provide the following  information: 

a. Device ID. 

b. Device Location (e.g. site, building, floor, roo m number, 

location, and description). 

c. Mounting type (e.g. flush, wall, surface, etc.).  

d. Power supply or circuit breaker and power panel number. 

e. In addition, for the VASS  Systems, provide the camera ID, camera 

type (e.g. fixed or pan/tilt/zoom (P/T/Z), lens typ e (e.g. for 

fixed cameras only) and housing model number. 

6. Detail and elevation drawings for all devices th at define how they 

were installed and mounted. 

E. Pre-installation design packages shall be review ed by the Contractor 

along with a VA representative to ensure all work h as been clearly 

defined and completed. All reviews shall be conduct ed in accordance 

with the project schedule. There shall be four (4) stages to the review 

process: 

1. Design Development 

2. 65 percent 

3. 90 percent 

4. 100 percent 

F. Provide manufacturer security system product cut -sheets. Submit for 

approval at least 30 days prior to commencement of formal testing, a 

Security System Operational Test Plan. Include proc edures for 

operational testing of each component and security subsystem, to 

include performance of an integrated system test. 

G. Submit manufacture’s certification of Underwrite rs Laboratories, Inc. 

(UL) listing as specified. Provide all maintenance and operating 

manuals per the VA General Requirements, Section 01  00 00, GENERAL 

REQUIREMENTS.  

H. Submit completed System Readiness Checklists pro vided by the 

Commissioning Agent and completed by the contractor , signed by a 

qualified technician and dated on the date of compl etion, in accordance 

with the requirements of Section 28 08 00 COMMISSIO NING OF ELECTRONIC 

SAFETY AND SECURITY SYSTEMS. 
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1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendme nts, addenda, 

revisions, supplement, and errata) form a part of t his specification to 

the extent referenced. The publications are referen ced in the text by 

the basic designation only. 

B. American National Standards Institute (ANSI)/Ele ctronic Industries 

Alliance (EIA): 

330-09..................Electrical Performance Stan dards for CCTV 

Cameras 

375A-76.................Electrical Performance Stan dards for CCTV 

Monitors 

C. Institute of Electrical and Electronics Engineer s (IEEE): 

C62.41-02...............IEEE Recommended Practice o n Surge Voltages in 

Low-Voltage AC Power Circuits 

802.3af-08..............Power over Ethernet Standar d 

D. Federal Communications Commission (FCC): 

(47 CFR 15) Part 15 Limitations on the Use of Wirel ess Equipment/Systems 

E. National Electrical Contractors Association (NEC A): 

303-2005................Installing Closed Circuit T elevision (CCTV) 

Systems 

F. National Fire Protection Association (NFPA): 

70-08...................Article 780-National Electr ical Code  

G. Federal Information Processing Standard (FIPS): 

140-2-02................Security Requirements for C ryptographic Modules 

H. Underwriters Laboratories, Inc. (UL): 

983-06..................Standard for Surveillance C amera Units 

3044-01.................Standard for Surveillance C losed Circuit 

Television Equipment 

1.7 COORDINATION 

A. Coordinate arrangement, mounting, and support of  video surveillance 

equipment: 

1. To allow maximum possible headroom unless specif ic mounting heights 

that reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipme nt with minimum 

interference to other installations. 

3. To allow right of way for piping and conduit ins talled at required 

slope. 
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4. So connecting raceways, cables, wireways, cable trays, and busways 

will be clear of obstructions and of the working an d access space of 

other equipment. 

B. Coordinate installation of required supporting d evices and set sleeves 

in cast-in-place concrete, masonry walls, and other  structural 

components as they are constructed. 

C. Coordinate location of access panels and doors f or video surveillance 

items that are behind finished surfaces or otherwis e concealed. 

1.8 WARRANTY OF CONSTRUCTION 

A. Warrant VASS System work subject to the Article “Warranty of 

Construction” of FAR clause 52.246-21. 

B. Demonstration and training shall be performed pr ior to system 

acceptance.   

 

PART 2 – PRODUCTS 

 
2.1 GENERAL 

A. Surge Protection:  Protect components from volta ge surges originating 

external to equipment housing and entering through power, 

communication, signal, control, or sensing leads.  Include surge 

protection for external wiring of each conductor en try connection to 

components. 

B. Power Connections:  Comply with requirements in Section 28 05 00 COMMON 

WORK REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY, Part 2, as 

recommended by manufacturer for type of line being protected. 

C. Tamper Protection:  Tamper switches on enclosure s, control units, pull 

boxes, junction boxes, cabinets, and other system c omponents shall 

initiate a tamper-alarm signal when unit is opened or partially 

disassembled.  Control-station, control-unit alarm display shall 

identify tamper alarms and indicate locations. 

2.2 CAMERAS 

A. All Cameras will be EIA 330 and UL 1.Minimum Pro tection for Power 

Connections 120 V and more: Auxiliary panel suppres sors shall comply 

with requirements in Section 28 05 00 COMMON WORK R EQUIREMENTS FOR 

ELECTRONIC SAFETY AND SECURITY, Part 2. 

B. Minimum Protection for Communication, Signal, Co ntrol, and Low-Voltage 

983 compliant as well as: 
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1. Will be charge coupled device (CCD cameras and s hall conform to 

National Television System Committee (NTSC) formatt ing.  

2. Fixed cameras shall be color and the primary cho ice for monitoring 

following the activities described below. Pan/Tilt/ Zoom (P/T/Z) 

cameras shall be color and are to be utilized to co mplement the 

fixed cameras. 

3. Shall be powered over Ethernet.  Network switche s supporting PoE 

cameras shall have a back-up power source to ensure  cameras are 

still operational in the event of loss of primary p ower to the VASS 

System. 

4. Shall be rated for continuous operation under th e environmental 

conditions listed in Part 1, Project Conditions. 

5. Each function and activity shall be addressed wi thin the system by a 

unique user defined name, with minimum of twenty (2 0) characters.  

The use of codes or mnemonics identifying the VASS action shall not 

be accepted. 

 
6. Shall come with built-in video motion detection that shall 

automatically monitor and process information from each camera. The 

camera motion detection shall detect motion within the camera's 

field of view and provide automatic visual, remote alarms as a 

result of detected motion.  

7. Will be fitted with AI/DC lenses to ensure the i mage quality under 

different light conditions. 

8. P/T/Z cameras shall be utilized in a manner that  they complement 

fixed cameras and shall not be used as a primary me ans of monitoring 

activity. 

9. Dummy or fake cameras will not be utilized at an y time.   

10. Appropriate signage shall be designed, provided , and posted that 

notifies people that an area is under camera survei llance.   

2.3 VIDEO CAMERAS  

A. The cameras shall be high-resolution color video  cameras with wide 

dynamic range capturing capability.  

B. The camera shall meet or exceed the following sp ecifications: 

1. The image capturing device shall be a 1/4-inch ( minimum) image 

sensor designed for capturing wide dynamic images. Refer to security 

legend for additional information. 
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a. The image capturing device shall have a separate  analog-to-

digital converter for every pixel. 

b. The image capturing device shall sample each pix el multiple times 

per second. 

c. The dynamic range shall be 95 dB typical and 120  dB maximum. 

3. The camera shall optimize each pixel independent ly. 

4. The camera shall have onscreen display menus for  programming of the 

camera’s settings. 

5. The signal system shall be NTSC. 

C. The camera shall have composite video output. 

D. The camera shall come with a manual varifocal le ns. 

E. The video output shall be composite: 1.0 volts p eak-to-peak at 75-ohm 

load. 

H. Fixed Color Camera 

1. The camera shall be a high-resolution color vide o camera with wide 

dynamic range capturing capability.  

2. Comply with UL 639. 

3. Pickup Device: 1/4 CCD interline transfer. 

4. Signal-to-Noise Ratio:  Not less than 50 dB, wit h the camera AGC 

off. 

5. With AGC, manually selectable on or off. 

6. Manually selectable modes for backlight compensa tion or normal 

lighting. 

7. Scanning Synchronization:  Determined by externa l synch over the 

coaxial cable.  Camera shall revert to internally g enerated 

synchronization on loss of external synch signal. 

8. White Balance:  Auto-tracing white balance, with  manually selectable 

fixed balance option. 

 
9. Fixed Color Cameras Technical Characteristics: 

Pickup device 1/3" interline transfer CCD 

Total pixels NTSC: 811(H) x 508(V) 

Effective pixels NTSC: 768(H) x 494(V) 

Resolution 500 TV lines 

Sync. System Internal Sync 

Scanning system NTSC: 525 Lines/60 Fields 

S/N ratio More than 48 dB 
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Electronic shutter Auto 1/60 (1/50) ~1/100,000 sec.  

Min. illumination 0.2 lux F2.0 

Video output Composite 1.0 Vp-p/75 ohm 

White balance Auto 

Automatic gain control ON 

Frequency horizontal NTSC: 15.734 KHz  

Frequency vertical NTSC: 59.94Hz 

Lens type Board lens/DC/AI varifocal lens 

Focal length 3-12mm 

Power source DC12V/500mA or AC24/500mA 

Power consumption < 3W (Max) 

 

10. Fixed color camera shall be enclosed in dome an d have board mounted 

varifocal lens.  

11. Camera accessories shall include: 

a. Surface mount adapter 

b. Wall mount adapter 

c. Flush mount adapter 

2.7 AUTOMATIC COLOR DOME CAMERA - ANALOG 

A. The camera shall be a high-resolution color vide o camera with wide 

dynamic range capturing capability. 

B. Comply with UL 639. 

C. Pickup Device: 1/3 CCD interline transfer. 

D. Horizontal Resolution:  480 lines. 

E. Signal-to-Noise Ratio:  Not less than 50 dB, wit h the camera AGC off. 

F. With AGC, manually selectable on or off. 

G. Sensitivity:  Camera shall provide usable images  in low-light 

conditions, delivering an image at a scene illumina tion. 

H. Sensitivity:  Camera shall deliver 1-V peak-to-p eak video signal at the 

minimum specified light level.  The illumination fo r the test shall be 

with lamps rated at approximately 2200-K color temp erature, and with 

the camera AGC off. 

I. Manually selectable modes for backlight compensa tion or normal 

lighting. 

J. Pan and Tilt:  Direct-drive motor, 360-degree ro tation angle, and 180-

degree tilt angle.  Pan-and-tilt speed shall be var iable controlled by 
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operator.  Movement from preset positions shall be not less than 300 

degrees per second. 

K. Preset positioning:  64 user-definable scenes. C ontrols shall include 

the following: 

1. In "sequence mode," camera shall continuously se quence through 

preset positions, with dwell time and sequencing un der operator 

control. 

2. Motion detection shall be available at each came ra position. 

L. Scanning Synchronization:  Determined by externa l synch over the 

coaxial cable.  Camera shall revert to internally g enerated 

synchronization on loss of external synch signal. 

M. White Balance:  Auto-tracing white balance, with  manually settable 

fixed balance option. 

N. Motion Detector:  Built-in digital. 

O. Dome shall support multiplexed control communica tions using coaxial 

cable recommended by manufacturer. 

P. Automatic Color Dome Camera Technical Characteri stics: 

 

Effective Pixels  768 (H) x 494 (V) 

Scanning Area  1/4-type CCD 

Synchronization  Internal/Line-lock/Multiplexed 
Vertical Drive (VD2) 

Video Output  1.0 v[p-p] NTSC composite/75 ohm 

H. Resolution  570-line at B/W, or 480- line at color 
imaging 

Signal-to-noise Ratio  50dB (AGC off, weight on) 

Super Dynamic II  64 times (36dB) (selectable on/of f) 

Minimum Illumination  0.06 lx (0.006 fc) at B/W, 1 lx(0.1 
fc) 

Zoom Speed  Approx. 2.1s (TELE/WIDE) in sequence 
mode 

Focus Speed  Approx. 2s (FAR/NEAR) in sequence 
mode 

Iris  Automatic (Open/Close is 
possible)/manual  

Maximum Aperture Ratio  1:1.6 (Wide) ~ 3.0 (Tele)  

Focal Length  3.79 ~ 83.4 mm  

Angular Field of View  H 2.6° ~ 51.7°  V 2.0° ~ 39.9°  

Electronic Shutter  1/60 (off), 1/100, 1/250, 1/500, 
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1/1,000, 1/2,000, 1/4,000, 1/10,000 s  

Zoom Ratio  Optical 22x w/10x electronic zoom  

Iris Range  F1.6 ~ 64, Close 

Panning Range  360° endless 

Panning Speed  Manual: Approx. 0.1°/s ~ 120°/s 16 
steps 

Tilting Range  0 ~ 90° (Digital Flip off), 0 ~180° 
(Digital Flip on) 

Tilting Speed  Manual: Approx. 0.1°/s ~ 120°/s. 16 
steps 

Pan/Tilt  Manual/Sequential position/Auto Pan 

Controls  Pan/Tilt, Lens, 64 Preset Positions, 
Home Position 

Video Connector  BNC  

Controller I/F  Multiplex-coaxial  

Q. Camera accessories shall include: 

1. Surface mount adapter 

2. Wall mount adapter 

3. Flush mount adapter 

R. Indoor/Outdoor Fixed Mini Dome System (IP) 

1. The indoor/outdoor fixed mini dome system shall include a built-in 

100Base-TX network interface for live streaming to a standard Web 

browser.  

2. The network mini dome shall be integrated into t he back box design 

to accept multiple camera options without modificat ion. The network 

mini dome shall operate in open architecture connec tivity for third-

party software recording solutions.  

3. The indoor/outdoor fixed mini dome system shall meet or exceed the 

following design and performance specifications. 

Imaging Device 1/3-inch imager 

Picture Elements 

 

NTSC/PAL 720 (H) x 540 (V) 720 
(H) x 540 (V) 

Dynamic Range 102 dB typical/120 dB maximum 
(DW/CW models only) 

Scanning System  2:1 interlace (progressive option 
on CW/DW models only 

Synchronization Internal 

Electronic Shutter Range Auto (1/15–1/22,000) 
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Lens Type Varifocal with auto iris 

Format Size 1/3-inch 

Focal Length  3.0 mm–9.5 mm 

9.0 mm–22.0 mm  

Operation Iris Auto (DC-drive) 

Focus Manual 

Zoom Manual 

Minimum Illumination Color (day): 0.8 lux, SENS 8X:  0.2 
lux, B-W (night): 0.08 lux, SENS 
8X: 0.02 lux (F1.0, 40 IRE, AGC on, 
75% scene reflectance) 

Color (day): 0.15 lux, B-W (night): 
0.015 lux (F1.0, 40 IRE, AGC on, 
75% scene reflectance) 

Color (day): 0.8 lux, SENS 8X: 0.2 
lux (F1.0, 40 IRE, AGC on, 75% 
scene reflectance) 0.2 lux (F1.0, 
40 IRE, AGC on, 75% scene 
reflectance) 

Compression MPEG-4, MJPEG in Web viewing mode 

Video Streams 3, simultaneous 

Video Resolutions  NTSC   PAL  

4CIF  704 x 480  704 x 576 

2CIF  704 x 240  704 x 288 

CIF  352 x 240  352 x 288 

QCIF  176 x 120  176 x 144 

Bit Rate Configurable, 20 kbps to 2 Mpbs per 
stream 

Web User Interface  

Environment Low temperature, indoor/outdoor 

Connectors RJ-45 for 100BASE-TX, Auto MDI/MDI-
X 

Cabling CAT5 cable or better for 100BASE-TX 

Input Voltage 24 VAC (18-36) or PoE input voltage 

Power Consumption <7.5 Watts,<13 Watts with heaters   

24VAC: <0.5 Amps, <0.9 Amps with 
heaters 

Alarm Input 10 VDC maximum, 5 mA maximum 

Alarm Output 0 to 15 VDC maximum, 75 mA maximum 

Service Connector Internal to housing for 2.5 mm 
connector for NTSC/PAL video 
outputs 
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Service Connector 3-conductor, 2.5 mm connector for  
video output to optional (IS-SC 
cable) 

Pan/Tilt Adjustment Pan 360°, tilt 80° (20° to 100°  
range), and rotation 360° 

Light Attenuation smoked bubble, f/1.5 light loss; 
clear bubble, zero light loss 

CERTIFICATIONS CE, Class B 

UL Listed 

Meets NEMA Type 4X and IP66 
standards 

 
3. Accessories 

a. Pendant mount 

b. Wall mount for pendant 

c. Corner adapter for wall mount 

d. Pole adapter for wall mount 

S. Megapixel High Definition Integrated Digital Net work Camera 

1. The network camera shall offer dual video stream s with up to 3.1 

megapixel resolution (2048 x 1536) in progressive s can format.  

2. An alarm input and relay output shall be built i n for integration 

with hard wired external sensors. 

3. The network camera shall be capable of firmware upgrades through a 

network using a software-based device utility. 

4. The network camera shall offer auto back focus ( ABF) functionality 

through a push button on the camera. ABF parameters  shall also be 

configurable through a standard Web browser interfa ce. 

5. The network camera shall offer a video output po rt providing an 

NTSC/PAL analog video output signal for adjusting f ield of view and 

focus at the camera. 

6. The network camera shall provide advanced low-li ght capabilities for 

color and day/night models with sensitivity down to  0.12 lux in 

color and 0.03 lux in black-white (B-W).  

7. The network camera shall have removable IR cut f ilter mechanism for 

increased sensitivity in low-light installations.  The sensitivity 

of IR cut filter removal shall be configurable thro ugh a Web 

browser. 

8. The network camera shall support two simultaneou s, configurable 

video streams. H.264 and MJPEG compression formats shall be 

available for primary and secondary streams with se lectable unicast 
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and multicast protocols. The streams shall be confi gurable in a 

variety of frame rates and bit rates. 

9. The network camera shall support industry standa rd Power over 

Ethernet (PoE)  

10. IEEE 802.3af to supply power to the camera over  the network. The 

network camera shall also offer a 24 VAC power inpu t for optional 

use. 

11. The network camera shall use a standard Web bro wser interface for 

remote administration and configuration of camera p arameters.  

12. The network camera shall have a window blanking  feature to conceal 

user-defined privacy areas that cannot be viewed by  an operator. The 

network camera shall support up to four blanked win dows. A blanked 

area shall appear on the screen as a solid gray win dow. 

13. The network camera shall support standard IT pr otocols. 

14. The network camera shall support open architect ure best practices 

with a published API available to third-party netwo rk video 

recording and management systems. 

15. Megapixel High Definition Integrated Digital Ne twork Camera 

Technical Specifications: 

 

Imaging Device 1/3-inch, effective 

Imager Type CMOS,  Progressive scan 

Maximum Resolution 2048 x 1536 

Signal-to-Noise Ratio 50 dB 

Auto Iris Lens Type DC drive 

Electronic Shutter Range 1~1/100,000 sec 

Wide Dynamic Range 60 dB 

White Balance Range 2,000° to 10,000°K 

Sensitivity f/1.2; 2,850K; SNR >24dB Color 
(1x/33ms) 0.50 lux Color SENS 
(15x/500 ms) 0.12 lux  

Mono SENS (15x/500 ms) Mono 
(1x/33ms)0.25 lux 0.03 lux 

Dome Attenuation Clear Zero light loss  

Smoke f/1.0 light loss 

Compression H.264 in base profile and MJPEG 

Video Streams Up to 2 simultaneous streams, the 
second Stream variable based on the 
setup of the primary stream 
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Frame Rate Up to 30, 25, 24, 15, 12.5, 12, 10, 
8, 7.5, 6.5, 4, 3, 2, and 1 
(depending upon coding, resolution, 
and stream configuration 

Available Resolutions 3.1 MPx2048 x 1536; 4:3 aspec t 
ratio; 2.0 ips max., 10.0 Mbps bit 
rate for MJPEG; 3.0 ips max., 2.6 
Mbps bit rate H.264  

2.1 MPx1920 x 1080; 16:9 aspect 
ratio: 15.0 ips max.,10.0 Mbps bit 
rate for MJPEG; 5.0 ips max., 2.7 
Mbps bit rate H.264  3.1.9 MPx1600 
x 1200; 4:3 aspect ratio; 15.0 ips 
max.,10.0 Mbps bit rate for MJPEG; 
6.0 ips max., 2.6 Mbps bit rate 
H.264  

1.3 MPx1280 x 1024; 5:4 aspect 
ratio; 15.0 ips max.,10.0 Mbps bit 
rate for MJPEG; 8.0 ips max., 2.5 
Mbps bit rate H.264  

1.2 MPx1280 x 960; 4:3 aspect 
ratio; 15.0 ips max., 9.8 Mbps bit 
rate for MJPEG; 9.8 ips max., 8.5 
Mbps bit rate H.264 6.0.9 MPx1280 x 
720; 16:9 aspect ratio; 30.0 ips 
max.,10.0 Mbps bit rate for MJPEG; 
12.5 ips max., 2.5 Mbps bit rate 
H.264  

0.5 MPx800 x 600; 4:3 aspect ratio; 
30.0 ips max., 5.8 Mbps bit rate 
for MJPEG; 25.0 ips max., 2.0 Mbps 
bit rate H.264 8.0.3 MPx640 x 480; 
4:3 aspect ratio; 30.0 ips max.,  
3.7 Mbps bit rate for MJPEG; 30.0 
ips max.,1.6 Mbps bit rate H.264  

0.1 MPx320 x 240; 4:3 aspect ratio; 
30.0 ips max., 0.9 Mbps bit rate 
for MJPEG; 30.0 ips max., 0.4 Mbps 
bit rate H.264  

Additional640 x 512, 640 x 352, 480 
x 368, 480 x 272, 320 x 256, 320 x 
176 

Supported Protocols TCP/IP, UDP/IP (Unicast, Multic ast 
IGMP), UPnP, DNS, DHCP, RTP, RTSP, 
NTP,IPv4, SNMP, QoS, HTTP, HTTPS, 
LDAP(client), SSH, SSL, STMP, FTP, 
MDNS(Bonjour), and 802.1x (EAP) 

Security Access Password protected 

Software Interface Web browser view and setup, up t o 
16 cameras 

Connectors  RJ-45 for 100Base-TX, Auto MDI/MDI-
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X 

Cable Cat5 cable or better for 100Base-TX 

Input Voltage 24 VAC or PoE (IEEE802.3af class 3) 

Power Consumption 6 W 

Current Consumption PoE <200 mA maximum 

24 VAC <295 mA nominal; <390 mA 
maximum 

Alarm Input 10 VDC maximum, 5 mA maximum 

Alarm Output 0 to 15 VDC maximum, 75 mA maximum 

Lens Mount CS mount, adjustable 

Pan/Tilt Adjustment Pan 368°  

Tilt 160° (10° to 170°) 

Rotate 355° 

 
16. Accessories 

a. Pendant mount 

b. Wall mount for pendant 

c. Corner adapter for wall mount 

d. Pole adapter for wall mount 

17. Recommended Lenses 

a. Megapixel lens, varifocal, 2.2~6.0 mm,  f/1.3~2. 0 

b. Megapixel lens, varifocal, 2.8~8.0 mm,f/1.1~1.9 

c. Megapixel lens, varifocal, 2.8~12.0 mm, f/1.4~2. 7 

d. Megapixel lens, varifocal, 15.0~50.0 mm, f/1.5~2 .1 

 

T. Indoor/Outdoor Camera Dome System 

1. The indoor/outdoor camera dome system shall incl ude a built-in 

100Base-TX network interface for live streaming to a standard Web 

browser.  

2. The indoor/outdoor camera dome system shall oper ate in openv 

architecture connectivity for third-party software recording 

solutions. 

3. The indoor/outdoor VASS camera dome system shall  be a discreet 

camera dome system consisting of a dome drive with a variable 

speed/high speed pan/tilt drive unit with continuou s 360 ° rotation; 

1/4-inch high resolution color, or color/black-whit e CCD camera; 

motorized zoom lens with optical and digital zoom; auto focus; and 
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an enclosure consisting of a backbox, lower dome, a nd a quick-

install mounting. 

4. Indoor/Outdoor fixed dome system technical speci fications: 

Imaging Device 1/4-inch CCD 

Picture Elements NTSC/PAL 768 x 494/752 x 582  

Dynamic Range 102 dB typical/120 dB maximum 
(DW/CW models only) 

Scanning System  2:1 interlace  

Synchronization Internal 

Electronic Shutter Range Auto (1/15–1/22,000) 

Lens Type Lens f/1.4 (focal length, 3.4~119 
mm; 35X optical zoom, 12X digital 
zoom) 

Focus Automatic with manual override 

Pan Speed Variable between 400 � per second 
continuous pan to 0.1° per second 

Vertical Tilt Unobstructed tilt of +2 � to -92 � 

Manual Control Speed Pan speed of 0.1 � to 80 � per 
second, and pan at 150 � per second 
in turbo mode. Tilt operation shall 
range from 0.1 � to 40 � per second 

Automatic Preset Speed Pan speed of 400 � and a tilt speed 
of 200 � per second 

Presets 256 positions with a 20-character 
label available for each position; 
programmable camera settings, 
including selectable auto focus 
modes, iris level, LowLight™ limit, 
and backlight compensation for each 
preset; command to copy camera 
settings from one preset to 
another; and preset programming 
through control keyboard or through 
dome system on-screen menu  

128 positions with a 20-character 
label available for each position; 
programmable camera settings, 
including selectable auto focus 
modes, iris level, LowLight limit, 
and backlight compensation for each 
preset; command to copy camera 
settings from one preset to 
another; and preset programming 
through control keyboard or through 
dome system on-screen menu 

Preset Accuracy ± 0.1 � 
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Zones 8 zones with up to 20-character 
labeling for each, with the ability 
to blank the video in the zone 

Limit Stops Programmable for manual panning, 
auto/random scanning, and frame 
scanning 

Alarm Inputs 7 

Alarm Output Programming Auxiliary outputs can be 
alternately programmed to operate 
on alarm 

Alarm Action  Individually programmed for 3 
priority levels, initiating a 
stored pattern or going to a 
preassigned preset position 

Resume after Alarm After completion of alarm, dome 
returns to previously programmed 
state or its previous position 

Window Blanking 8, four-sided user-defined shapes, 
each side with different lengths; 
window blanking setting to turn off 
at user-defined zoom ratio; window 
blanking set to opaque gray or 
translucent smear; blank all video 
above user-defined tilt angle; 
blank all video below user-defined 
tilt angle 

Patterns 8 user-defined programmable 
patterns including pan/tilt/zoom 
and preset functions, and pattern 
programming through control 
keyboard or through dome system on-
screen menu 

Scheduler Internal scheduling system for 
programming presets, patterns, 
window blanks, alarms, and 
auxiliary functions based on 
internal clock settings 

Auto Flip Rotates dome 180° at bottom of tilt 
travel 

Password Protection Programmable settings with opti onal 
password protection 

Compass Display On-screen display of compass 
heading and user-definable compass 
setup 

Camera Title Overlay 20 user-definable characters o n the 
screen camera title display 

Video Output Level User-selectable for normal or hi gh 
output levels to compensate for 
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long video wire runs 

Motion Detection  User-definable motion detection 
settings for each preset scene, can 
activate auxiliary outputs, and 
contains three sensitivity levels 
per zone 

Electronic Image 
Stabilization 

Electronic compensation for 
external vibration sources that 
cause image blurring; user 
selectable for 2 frequency ranges, 
5 Hz (3-7 Hz) and 10 Hz (8-12 Hz) 

Wide Dynamic Range 128X 

Video Output 1 Vp-p, 75 ohms 

Minimum Illumination NTSC/EIA 0.55 lux at 1/60 sec 
shutter speed (color), 0.063 lux at 
1/4 sec shutter speed (color), 
0.00018 lux at 1/2 sec shutter 
speed (B-W) 

PAL/CCIR 0.55 lux at 1/50 sec 
shutter speed (color), 0.063 lux at 
1/3 sec shutter speed (color), 
0.00018 lux at 1/1.5 sec shutter 
speed (B-W) 

Compression MPEG-4, MJPEG  

Video Streams 3, simultaneous 

Video Resolutions  NTSC   PAL  

4CIF  704 x 480  704 x 576 

2CIF  704 x 240  704 x 288 

CIF  352 x 240  352 x 288 

QCIF  176 x 120  176 x 144 

Bit Rate Configurable, MPEG-4 30 ips, 2 Mbps 
for primary stream, MJPEG 15 
ips, 3 Mbps, MJPEG 

Web User Interface  

Environment Low temperature, indoor/outdoor 

Connectors RJ-45 for 100BASE-TX, Auto MDI/MDI-
X 

Cabling CAT5 cable or better for 100BASE-TX 

Input Voltage 18 to 32 VAC; 24 VAC nominal 

22 to 27 VDC; 24 VDC nominal 

Power Consumption 24 VAC  23 VA nominal (without 
heater);73 VA nominal (with heater) 

24 VDC 0.7 A nominal (without 
heater);3 A nominal (with heater) 
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Alarm Input 7 

Alarm Output 1 

CERTIFICATIONS CE, Class B 

UL Listed 

Meets NEMA Type 4X and IP66 
standards 

 
5. Accessories 

a. Pendant mount 

b. Wall mount for pendant 

c. Corner adapter for wall mount 

d. Pole adapter for wall mount 

U. Reinforced Fixed Dome Camera 

1. The dome camera shall be a high-resolution color  video camera with 

wide dynamic range capturing capability.  

2. The camera shall meet or exceed the following sp ecifications: 

a. The camera shall have the form factor as typical  of a traditional 

VASS dome video camera. 

b. The image capturing device shall be a 1/3-inch i mage sensor 

designed for capturing wide dynamic images. 

3. The camera shall optimize each pixel independent ly. 

4. The camera shall have onscreen display menus for  programming of the 

camera’s settings. 

5. The signal system shall be NTSC or PAL selectabl e. 

6. The resolution that the camera provides shall be  470 television 

lines horizontal and 460 television lines vertical.  

7. The camera shall have 720horizontal and 540 vert ical picture 

elements. 

8. The scanning system shall be 525/60 lines NTSC o r 625/50 lines PAL. 

9. The synchronizing system shall be internal/AC li ne-lock. 

10. The sensitivity shall be 0.6 lux at f1.2, 30 IR E. 

11. The signal-to-noise ratio shall be 50 dB. 

12. The electronic shutter shall have automatic adj ustment, and operate 

from 1/60 NTSC to 1/100,000 second, automatic. 

13. The camera shall have an automatic white balanc e range of 2800 to 

11000 K. 

14. The camera shall have automatic gain control. 
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15. The camera shall include a shroud to conceal th e camera’s position 

inside the dome. 

16. The camera shall have composite video output. 

17. The housing shall have the following specificat ions: 

a. Construction: Aluminum 

b. The housing shall be heavy duty and tamper resis tant. 

c. Dome housing construction: 0.13-in polycarbonate . 

d. Finish: Powder coat 

18. The camera shall come with a manual varifocal 4  to 9 mm lens. 

19. The electrical specifications for the camera sh all be as follows: 

a. Input voltage shall be 24 VAC or 12 VDC. 

b. Power consumption shall be 12 VDC, 455 mA; or 24  VAC, 160 mA. 

c. Power source shall be universal 18 to 30 VAC or 10 to 30 VDC. 

d. Video output shall be composite: 1.0 volts peak- to-peak at 75-ohm 

load. 

20. The environmental specifications for the camera  shall be as follows: 

Operating temperature shall be -10 to 45 degrees Ce lsius or 14 to 

113 degrees Fahrenheit. 

21. Accessories shall include: 

a. Surface mount adapter 

b. Wall mount adapter 

c. Flush mount adapter 

V. Indoor/Outdoor Fixed Mini Dome System 

1. The indoor/outdoor fixed mini dome system shall include a built-in 

100Base-TX network interface for live streaming to a standard Web 

browser.  

2. The network mini dome shall be integrated into t he back box design 

to accept multiple camera options without modificat ion. The network 

mini dome shall operate in open architecture connec tivity for third-

party software recording solutions.  

3. The indoor/outdoor fixed mini dome system shall meet or exceed the 

following design and performance specifications. 

Imaging Device 1/3-inch imager 

Picture Elements 

 

NTSC/PAL 720 (H) x 540 (V) 720 
(H) x 540 (V) 

Dynamic Range 102 dB typical/120 dB maximum 
(DW/CW models only) 
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Scanning System  2:1 interlace (progressive option 
on CW/DW models only 

Synchronization Internal 

Electronic Shutter Range Auto (1/15–1/22,000) 

Lens Type Varifocal with auto iris 

Format Size 1/3-inch 

Focal Length  3.0 mm–9.5 mm 

9.0 mm–22.0 mm  

<list> 

Operation Iris Auto (DC-drive) 

Focus Manual 

Zoom Manual 

Minimum Illumination Color (day): 0.8 lux, SENS 8X:  0.2 
lux, B-W (night): 0.08 lux, SENS 
8X: 0.02 lux (F1.0, 40 IRE, AGC on, 
75% scene reflectance) 

Color (day): 0.15 lux, B-W (night): 
0.015 lux (F1.0, 40 IRE, AGC on, 
75% scene reflectance) 

Color (day): 0.8 lux, SENS 8X: 0.2 
lux (F1.0, 40 IRE, AGC on, 75% 
scene reflectance) 0.2 lux (F1.0, 
40 IRE, AGC on, 75% scene 
reflectance) 

Compression MPEG-4, MJPEG in Web viewing mode 

Video Streams 3, simultaneous 

Video Resolutions  NTSC   PAL  

4CIF  704 x 480  704 x 576 

2CIF  704 x 240  704 x 288 

CIF  352 x 240  352 x 288 

QCIF  176 x 120  176 x 144 

Bit Rate Configurable, 20 kbps to 2 Mpbs per 
stream 

Web User Interface  

Environment Low temperature, indoor/outdoor 

Connectors RJ-45 for 100BASE-TX, Auto MDI/MDI-
X 

Cabling CAT5 cable or better for 100BASE-TX 

Input Voltage 24 VAC (18-36) or PoE input voltage 

Power Consumption <7.5 Watts,<13 Watts with heaters   

24VAC: <0.5 Amps, <0.9 Amps with 
heaters 
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Alarm Input 10 VDC maximum, 5 mA maximum 

Alarm Output 0 to 15 VDC maximum, 75 mA maximum 

Service Connector Internal to housing for 2.5 mm 
connector for NTSC/PAL video 
outputs 

Service Connector 3-conductor, 2.5 mm connector for  
video output to optional (IS-SC 
cable) 

Pan/Tilt Adjustment Pan 360°, tilt 80° (20° to 100°  
range), and rotation 360° 

Light Attenuation smoked bubble, f/1.5 light loss; 
clear bubble, zero light loss 

CERTIFICATIONS CE, Class B 

UL Listed 

Meets NEMA Type 4X and IP66 
standards 

 
4. Accessories 

a. Pendant mount 

b. Wall mount for pendant 

c. Corner adapter for wall mount 

d. Pole adapter for wall mount 

W. Megapixel High Definition Integrated Digital Net work Camera 

1. The network camera shall offer dual video stream s with up to 3.1 

megapixel resolution (2048 x 1536) in progressive s can format.  

2. An alarm input and relay output shall be built i n for integration 

with hard wired external sensors. 

3. The network camera shall be capable of firmware upgrades through a 

network using a software-based device utility. 

4. The network camera shall offer auto back focus ( ABF) functionality 

through a push button on the camera. ABF parameters  shall also be 

configurable through a standard Web browser interfa ce. 

5. The network camera shall offer a video output po rt providing an 

NTSC/PAL analog video output signal for adjusting f ield of view and 

focus at the camera. 

6. The network camera shall provide advanced low-li ght capabilities for 

color and day/night models with sensitivity down to  0.12 lux in 

color and 0.03 lux in black-white (B-W).  

7. The network camera shall have removable IR cut f ilter mechanism for 

increased sensitivity in low-light installations.  The sensitivity 
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of IR cut filter removal shall be configurable thro ugh a Web 

browser. 

8. The network camera shall support two simultaneou s, configurable 

video streams. H.264 and MJPEG compression formats shall be 

available for primary and secondary streams with se lectable unicast 

and multicast protocols. The streams shall be confi gurable in a 

variety of frame rates and bit rates. 

9. The network camera shall support industry standa rd Power over 

Ethernet (PoE)  

10. IEEE 802.3af to supply power to the camera over  the network. The 

network camera shall also offer a 24 VAC power inpu t for optional 

use. 

11. The network camera shall use a standard Web bro wser interface for 

remote administration and configuration of camera p arameters.  

12. The network camera shall have a window blanking  feature to conceal 

user-defined privacy areas that cannot be viewed by  an operator. The 

network camera shall support up to four blanked win dows. A blanked 

area shall appear on the screen as a solid gray win dow. 

13. The network camera shall support standard IT pr otocols. 

14. The network camera shall support open architect ure best practices 

with a published API available to third-party netwo rk video 

recording and management systems. 

X. Megapixel High Definition Integrated Digital Net work Camera Technical 

Specifications: 

 

Imaging Device 1/3-inch, effective 

Imager Type CMOS,  Progressive scan 

Maximum Resolution 2048 x 1536 

Signal-to-Noise Ratio 50 dB 

Auto Iris Lens Type DC drive 

Electronic Shutter Range 1~1/100,000 sec 

Wide Dynamic Range 60 dB 

White Balance Range 2,000° to 10,000°K 

Sensitivity f/1.2; 2,850K; SNR >24dB Color 
(1x/33ms) 0.50 lux Color SENS 
(15x/500 ms) 0.12 lux  

Mono SENS (15x/500 ms) Mono 
(1x/33ms)0.25 lux 0.03 lux 
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Dome Attenuation Clear Zero light loss  

Smoke f/1.0 light loss 

Compression H.264 in base profile and MJPEG 

Video Streams Up to 2 simultaneous streams, the 
second Stream variable based on the 
setup of the primary stream 

Frame Rate Up to 30, 25, 24, 15, 12.5, 12, 10, 
8, 7.5, 6.5, 4, 3, 2, and 1 
(depending upon coding, resolution, 
and stream configuration 

Available Resolutions 3.1 MPx2048 x 1536; 4:3 aspec t 
ratio; 2.0 ips max., 10.0 Mbps bit 
rate for MJPEG; 3.0 ips max., 2.6 
Mbps bit rate H.264  

2.1 MPx1920 x 1080; 16:9 aspect 
ratio: 15.0 ips max.,10.0 Mbps bit 
rate for MJPEG; 5.0 ips max., 2.7 
Mbps bit rate H.264  3.1.9 MPx1600 
x 1200; 4:3 aspect ratio; 15.0 ips 
max.,10.0 Mbps bit rate for MJPEG; 
6.0 ips max., 2.6 Mbps bit rate 
H.264  

1.3 MPx1280 x 1024; 5:4 aspect 
ratio; 15.0 ips max.,10.0 Mbps bit 
rate for MJPEG; 8.0 ips max., 2.5 
Mbps bit rate H.264  

1.2 MPx1280 x 960; 4:3 aspect 
ratio; 15.0 ips max., 9.8 Mbps bit 
rate for MJPEG; 9.8 ips max., 8.5 
Mbps bit rate H.264 6.0.9 MPx1280 x 
720; 16:9 aspect ratio; 30.0 ips 
max.,10.0 Mbps bit rate for MJPEG; 
12.5 ips max., 2.5 Mbps bit rate 
H.264  

0.5 MPx800 x 600; 4:3 aspect ratio; 
30.0 ips max., 5.8 Mbps bit rate 
for MJPEG; 25.0 ips max., 2.0 Mbps 
bit rate H.264 8.0.3 MPx640 x 480; 
4:3 aspect ratio; 30.0 ips max.,  
3.7 Mbps bit rate for MJPEG; 30.0 
ips max.,1.6 Mbps bit rate H.264  

0.1 MPx320 x 240; 4:3 aspect ratio; 
30.0 ips max., 0.9 Mbps bit rate 
for MJPEG; 30.0 ips max., 0.4 Mbps 
bit rate H.264  

Additional640 x 512, 640 x 352, 480 
x 368, 480 x 272, 320 x 256, 320 x 
176 

Supported Protocols TCP/IP, UDP/IP (Unicast, Multic ast 
IGMP), UPnP, DNS, DHCP, RTP, RTSP, 
NTP,IPv4, SNMP, QoS, HTTP, HTTPS, 
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LDAP(client), SSH, SSL, STMP, FTP, 
MDNS(Bonjour), and 802.1x (EAP) 

Security Access Password protected 

Software Interface Web browser view and setup, up t o 
16 cameras 

Connectors  RJ-45 for 100Base-TX, Auto MDI/MDI-
X 

Cable Cat5 cable or better for 100Base-TX 

Input Voltage 24 VAC or PoE (IEEE802.3af class 3) 

Power Consumption 6 W 

Current Consumption PoE <200 mA maximum 

24 VAC <295 mA nominal; <390 mA 
maximum 

Alarm Input 10 VDC maximum, 5 mA maximum 

Alarm Output 0 to 15 VDC maximum, 75 mA maximum 

Lens Mount CS mount, adjustable 

Pan/Tilt Adjustment Pan 368°  

Tilt 160° (10° to 170°) 

Rotate 355° 

 
1. Accessories 

a. Pendant mount 

b. Wall mount for pendant 

c. Corner adapter for wall mount 

d. Pole adapter for wall mount 

2. Recommended Lenses 

a. Megapixel lens, varifocal, 2.2~6.0 mm,  f/1.3~2. 0 

b. Megapixel lens, varifocal, 2.8~8.0 mm,f/1.1~1.9 

c. Megapixel lens, varifocal, 2.8~12.0 mm, f/1.4~2. 7 

d. Megapixel lens, varifocal, 15.0~50.0 mm, f/1.5~2 .1 

e. <list megapixel lenses> 

Y. NETWORK CAMERAS 

1. Shall be IEEE 802.3af compliant.  

a. Shall be utilized for interior and exterior purp oses. 

b. A Category CAT6cable will be the primary source for carrying 

signals up to 100 m(300 ft. ) from a switch hub or network 

server. If any camera is installed greater than 100  m (300 ft.) 

from the controlling device then the following will  be required: 
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1) A local or remote 12 VDC or 24 VAC power source will be 

required from a Class 2, UL compliant power supply.  

2) A signal converter will be required to convert f rom a CAT6 

cable over to a fiber optic or standard signal cabl e. The 

signal will need to be converted back to a CAT6cabl e at the 

controlling device using a signal converter card. 

c. Shall be routed to a controlling device via a ne twork switch. 

d. Shall be a programmable IP address that allows f or installation 

of multiple units in the same Local Area Network (L AN) 

environment. 

e. Incorporate a minimum of Transmission Control Pr otocol (TCP)/IP, 

User Datagram Protocol (UDP), Hypertext Transfer Pr otocol (HTTP), 

File Transfer Protocol (FTP), Internet Control Mess age Protocol 

(ICMP0, Address Resolution Protocol (ARP), Real-Tim e Transport 

Protocol (RTP), Dynamic Host Configuration Protocol  (DHCP), 

Network Time Protocol (NTP), Simple Mail Transfer P rotocol 

(SMTP), Internet Group Management Protocol (IGMP), and 

Differentiated Service Code Point (DSCP) protocols for various 

network applications. 

Z. Fixed Network Camera  

1. The fixed network camera shall have following  t echnical 

characteristics: 

 

Video Standards  MPEG-4; M-JPEG 

Video Data Rate  9.6 Kbps - 6 Mbps Constant & 
variable 

Image Resolution  768x494 (NTSC) 

Video Resolution  704 x 576/480 (4CIF: 25/30 IPS) 
704 x 288/240 (2CIF: 25/30 IPS) 
352 x 288/240 (CIF: 25/30 IPS) 
176 x 144/120 (QCIF: 25/30 IPS)  

Select Frame Rate  1-25/30 IPS 
(PAL/NTSC);Field/frame based 
coding 

Network Protocols  RTP, Telnet, UDP, TCP, IP, HTTP,  
IGMP, ICMP 

Software Update  Flash ROM, remote programmable 

Configuration  Via web browser, built-in web 
server interfaces 

Video Out  1x Analog composite: NTSC or PAL; 
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BNC connector 75 Ohm 

Sensitivity 1 0.65 lux (color) 0.26 lux 
(NightSense) 

Minimum Illumination  0.30 lux (color)0.12 lux 
(NightSense) 

Video Signal-to-Noise 
Ratio  

50 dB 

Video Signal Gain  21 dB, (max) Electronic Shutter 
Automatic, up to 1/150000 sec. 
(NTSC) 

Alarm In  Automatic sensing (2500 - 9000 K) 

Input Voltage +5 V nominal, +40              
VDC max VDC: 11-36 V (700 mA)     
VAC: 12-28 V (700 mA)         
PoE: IEEE 802.3af compliant 

 

2. Camera accessories shall include: 

a. Surface mount adapter 

b. Wall mount adapter 

c. Flush mount adapter 

 

BB. LENSES 

1.  Camera Field of View shall be set by the Contractor  to produce full 

view of door or window opening and anyone entering or leaving 

through it.  Follow the project construction drawin gs for design 

intent.   

2.  Camera Lenses shall be of the type supplied with th e camera from the 

manufacture.  All cameras which are not supplied wi th lenses from 

the factory are specified in this specification.  T he lens shall be 

equipped with an auto-iris mechanism unless otherwi se specified.  

Lenses having auto-iris, DC iris, or motor zoom fun ctions shall be 

supplied with connectors, wiring, receiver/drivers,  and controls as 

needed to operate the lens functions.  Lenses shall  have sufficient 

circle of illumination to cover the image sensor ev enly.  Lenses 

shall not be used on a camera with an image format larger than the 

lens is designed to cover.  Lenses shall be provide d with pre-set 

capability. 

3.  Lenses shall have optical-quality coated optics, de signed 

specifically for video surveillance applications, a nd matched to 

specified camera.  Provide color-corrected lenses w ith color 
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cameras, megapixel lenses for megapixel cameras, an d lenses with 

day/night for color/b&w cameras. 

4.  Auto-Iris Lens: Electrically controlled iris with c ircuit set to 

maintain a constant video level in varying lighting  conditions. 

5.  Zoom Lenses:  Motorized, remote-controlled units, r ated as "quiet 

operating."  Features include the following: 

a. Electrical Leads:  Filtered to minimize video si gnal 

interference. 

b. Motor Speed:  Variable. 

c. Lens shall be available with preset positioning capability to 

recall the position of specific scenes. 

6. Lenses: Shall be utilized in a manner that provi des maximum coverage 

of the area being monitored by the camera. The lens es shall: 

a. Be 1/3” to fit CCD fixed camera. 

b. Be all glass with coated optics. 

c. Have mounts that are compatible with the camera selected. 

d. Be packaged and supplied with the camera. 

e. Have a maximum f-stop of f/1.3 for fixed lenses,  and a maximum f-

stop of f/1.6 for variable focus lenses. 

f. Be equipped with an auto-iris mechanism. 

g.  Have sufficient circle of illumination to cover the  image sensor 

evenly.   

h.  Not be used on a camera with an image format larger  than the lens 

is designed to cover.   

i.  Be provided with pre-set capability. 

7. Two types of lenses shall be utilized for both i nterior and exterior 

fixed cameras: 

a. Manual Variable Focus  

b. Auto Iris Fixed 

8. Manual Variable Focus: 

a. Shall be utilized in large areas that are being monitored by the 

camera. Examples of this are perimeter fence lines,  vehicle entry 

points, parking areas, etc. 

b. Shall allow for setting virtually any angle of f ield, which 

maximizes surveillance effects. 

c. Technical Characteristics: 

Image format  1/3 inch 
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Focal length  5–50mm  

Iris range  F1.4 to close 

Focus range  1m (3.3 ft) 

Back focus distance  10.05 mm (0.4 in) 

Angle view Wide (1/3 in)  53.4 x 40.1 

Angle view Tele (1/3 in)  5.3 x 4.1 

Iris control  manual 

Focus ctrl  manual 

Zoom ctrl  manual 

 

CC. CAMERA HOUSINGS AND MOUNTS 

1.  This section pertains to all interior and exterior housings, domes, 

and applicable wall, ceiling, corner, pole, and roo ftop mounts 

associated with the housing. Housings and mounts sh all be specified 

in accordance to the type of cameras used.  

2.  All cameras and lenses shall be enclosed in a tampe r resistant 

housing. Any additional mounting hardware required to install the 

camera housing at its specified location shall be p rovided along 

with the housing.  

3.  The camera and lens contained inside the housing sh all be installed 

on a camera mount. All additional mounting hardware  required to 

install the camera housing at its specified locatio n shall be 

provided along with the housing. 

4.  Shall be manufactured in a manner that are capable of supporting a 

maximum of three (3) cameras with housings, and mee t environmental 

requirements for the geographical area the camera s upport equipment 

is being installed on or within. 

5.  Environmentally Sealed  

a. Shall be designed in manner that it provides a c ondensation free 

environment for correct camera operation. 

b. Shall be operated in a 100 percent condensing hu midity 

atmosphere. 

c. Shall be constructed in a manner that: 

1) Has a fill valve to allow for the introduction o f nitrogen 

into the housing to eliminate existing atmospheric air and 

pressurize the housing to create moisture free cond itions. 
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2) Has an overpressure valve to prevent damage to t he housing in 

the event of over pressurization. 

3) Is equipped with a humidity indicator that is vi sible to the 

eye to ensure correct atmospheric conditions at all  times. 

4) The leak rate of the housing is not to be greate r than 13.8kPa 

or 2 pounds per square inch at sea level within a 9 0 day 

period. 

5) It shall contain camera mounts or supports as ne eded to allow 

for correct positioning of the camera and lens. 

6) The housing and sunshield are to be white in col or. 

6. All electrical and signal cables required for co rrect operations 

shall be supplied in a hardened carrier system from  the controller 

to the camera. 

7. The mounting bracket shall be adjustable to allo w for the housing 

weight of the camera and the housing unit it is pla ced in. 

8. Accessibility to the camera and mounts shall be taken into 

consideration for maintenance and service purposes.  

DD. Indoor Mounts   

1. Ceiling Mounts: 

a. This enclosure and mount shall be installed in a  finished or 

suspended ceiling. 

b. The enclosure and mount shall be fastened to the  finished 

ceiling, and shall not depend on the ceiling tile g rid for 

complete support.  

c. Suspended ceiling mounts shall be low profile, a nd shall be 

suitable for replacement of 610mm x 610mm (2 foot b y 2 foot) 

ceiling tiles. 

2. Wall Mounts: 

a. The enclosure shall be installed in manner that it matches the 

existing décor and placed at a height that it will be 

unobtrusive, unable to cause personal harm, and pre vents 

tampering and vandalism. 

b. The mount shall contain a manual pan/tilt head t hat will provide 

360 degrees of horizontal and vertical positioning from a 

horizontal position, and has a locking bar or screw  to maintain 

its fixed position once it has been adjusted. 

EE. Interior Domes  
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1. The interior dome shall be a pendant mount, pole  mount, ceiling 

mount, surface mount, or corner mounted equipment.  

2. The lower portion of the dome that provides came ra viewing shall be 

made of black opaque acrylic and shall have a light  attenuation 

factor of no more that 1 f-stop. 

3. The housing shall be equipped with integral pan/ tilt capabilities 

complete with wiring, wiring harness, connectors, r eceiver/driver, 

pan/tilt control system, pre-position cards, or any  other hardware 

and equipment as needed to fully provide a fully fu nctional pan/tilt 

dome. 

4. The pan/tilt mechanism shall be: 

a. Constructed of heavy duty bearings and hardened steel gears. 

b. Permanently lubricated to ensure smooth and cons istent movement 

of all parts throughout the life of the product. 

c. Equipped with motors that are thermally or imped ance protected 

against overload damage. 

d. Pan movements shall be 360 degrees and tilt move ment shall no be 

less than +/- 90 degrees. 

e. Pan speed shall be a minimum of 10 degrees per s econd. 

2.8 POWER SUPPLIES 

A. Power supplies shall be a low-voltage power supp lies matched for 

voltage and current requirements of cameras and acc essories, type as 

recommended by camera and lens manufacturer. 

B. Technical specifications: 

1. Input: 115VAC, 50/60Hz, 2.7 amps 

2. Outputs:  

a. Number of outputs, 16  

b. Fuseprotected, power limited 

c. Output voltage & power:  

1) 24VAC @ 12.5 amps (300VA) or 28VAC @ 10 amp (280 VA) supply 

current 

3. Illuminated power disconnect circuit breaker wit h manual reset 

4. Surge suppression 

5. Camera synchronization 

6. Wall or Rack mount.  

7. Enclosure:  NEMA 250, Type 1 
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2.9 NETWORK SERVER 

A. Allow for the transmission of live video, data, and audio over either 

an existing Ethernet network or a dedicated securit y system network, 

requiring an IP address or Internet Explorer 5.5 or  higher, or shall 

work as an analog-to-Ethernet “bridge” controlling matrices, 

multiplexers, and pan/tilt/zoom cameras. The networ k shall operate in a 

box-to-box configuration allowing for encoded video  to be decoded and 

displayed on an analog monitor. 

B. If a VASS  System network is going to be utilize d as the primary means 

of monitoring, operating, and recording cameras the n the following 

equipment shall be required as part of the system: 

1. System Server 

2. Computer Workstation 

3. Recording Device 

4. Encoder/Decoder 

5. Monitor 

6. Hub/Switch 

7. Router 

8. Encryptor 

C. Shall provide overall control, programming, moni toring, and recording 

of all cameras and associated devices within the VA SS System. 

D. All equipment on the network shall be IP address able. 

E. The VASS System network shall meet or exceed the  following design and 

performance specifications: 

1. Two MPEG-4 video streams for a total of 40 image s per second will be 

provided. 

2. PC Software that manages the installation and ma intenance of all 

hardware transmitters and receivers on the network shall be 

provided. 

3. Video Source that supports any NTSC video source  to the computer 

network shall be addressed. 

4. Receivers that could be used to display the vide o on a standard 

analog NTSC or PAL monitor will be addressed. 

F. The system shall support the following network p rotocols:  

1. Internet connections: RTP, Real Time Control Pro tocol (RTCP), UDP, 

IP, TCP, ICMP, HTTP, Simple Network Management Prot ocol (SNMP), 

IGMP, DHCP, and ARP. 
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2. Video Display: MPEG-4, M-JPEG in server push mod e only. 

3. Have the ability to adjust bandwidth, image qual ity and image rate. 

4. Support image sizes of either 704 x 576 pixels o r 352 x 288 pixels. 

5. Have an audio coding format of G.711 or G.728.  

6. Provide a video frame rate of at least 30 images  per second. 

7. Support LAN Interface Ethernet 10/100BaseT and b e auto sensing. 

8. Have a LAN Data Rate of 9.6 Kbps to 5.0 Mbps. 

9. Utilize data interface RS-232/RS-422/RS-485. 

G. All connections within the system shall be via C AT-5 cable and RJ-45 

jacks. If analog equipment is used as part of the s ystem, then either 

an encoder or a decoder will be utilized to convert  the analog signal 

to a digital one. 

H. The VASS network system shall conform to all VA agency wide security 

standards for administrator and operator use. 

I. Server Technical Characteristics: 

 Refer to Specifications section 28 13 00 (2.5) for  server requirements. 

J. Network Switch Technical Characteristics 

Protocol and 
standard  

IEEE802.3 
IEEE802.3u 

IEEE802.3ab 

Ports  24 10/100/1000M auto-negotiation RJ-
45 ports with auto MDI/MDI-X 

Network media  Cat 5 UTP for 1,000Mbps  Cat 3 UTP 
for 10Mbps 

Transmission method  store-and-forward 

LED  indicator power, act/link, speed 

K. Router Technical Characteristics  

Network Standards  IEEE 802.3, 802.3u              
10Base-T Ethernet (WAN)       

100Base- T Ethernet (LAN)           
IEEE 802.3x Flow Control     

IEEE802.1p Priority Queue     
ANS/IEEE 802.3 NWay auto-negotiation 

Protocol  CSMA/CD, TCP, IP, UDP, PPPoE, AND 
DHCP (client and server) 

VPN Supported  PPTP, IPSec pass-through 

Management  Browser 

Ports  4 x 10/100Base-T Auto sensing RJ45 
ports, and an auto uplink RJ45port(s) 

1 x 10Base-T RJ45 port, WAN 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

VIDEO SURVEILLANCE 
28 23 00 - 37 

LEDs  Power, WAN Activity, LAN Link 
(10/100), LAN Activity 

L. Encryptor Technical Characteristics: 

Cryptography  Standard - Triple DES 168-bit (ANSI 
9.52) Rijndael - AES (128, 192, 256) 

Performance   Throughput (end-to-end) @ 100 Mbps 
line speed: >188 Mbps full duplex 

(large frames) >200 kfps full duplex 
(small frames) Latency (end-to-end) @ 

100 Mbps 

Key Management  Automatic KEK/DEK Exchange Using 
Signed Diffie-Hellman Unit 
Authentication Using X.509 

Certificates 

Physical Interfaces  10BaseT or 10/100BaseT Ethernet (Host 
and Network Ports) 10BaseT Ethernet 

Management Port Back and Front-Panel 
Serial Control Port 

Device Management  THALES Element Manager, Front Pa nel 
Viewer, and Certificate Manager 

10Base T (RJ-45) or 9-pin Serial 
Control Port SNMP Network Monitoring 

Security Features  Tamper Proof Cryptographic Envel ope 
Tamper Evident Chassis Hardware 

Random Number Generator 

Management  Channel Encrypted Using Same 
Algorithm as Data Traffic 

Security 
Certifications  

FIPS 140-2 Level 3 CAPS Baseline and 
Enhanced Grades Common Criteria EAL4 

and EAL5 (under evaluation) 

Regulatory  EN60950, FCC, UL, CE, EN 50082-1, and 
EN 55022 

 

2.10 RECORDING DEVICES 

A. All cameras on the VASS System shall be recorded  in real time using a 

Digital Video Recorder (DVR), Network Video Recorde r (NVR), or attached 

storage. The type of recording device utilized shou ld be determined by 

the size and type of VASS System designed and insta lled, and to what 

extent the system is to be utilized. 

B. All recording devices shall be 47.5 cm (19 inch)  rack-mountable. 

C. All DVR’s and NVR’s that are viewable over an In tranet or Internet will 

be routed through an encryptor.  

D. Encryptors shall: 

1. Comply with FIPS PUB 140-2.  
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2. Support TCP/IP. 

3. Directly interfaces to low-cost commercial route rs. 

4. Provide packet-based crypto synchronization. 

5. Encrypt source and destination IP addresses. 

6. Support web browser based management requiring n o additional 

software. 

7. Have a high data sustained throughput — 1.544 Mb ps (T1) full duplex 

data rate. 

8. Provide for both bridging and routing network ar chitecture support. 

9. Support Electronic Key Management System (EKMS) compatible. 

10. Have remote management ability. 

11. Automatically reconfigure when secure network o r wide area network 

changes. 

E. Digital Video Recorder (DVR) 

1. Shall record video to a hard drive-based digital  storage medium in 

either NTSC or MPEG format. 

2. Shall meet the following minimum requirements: 

a. Record at minimum rate of 30 images per second ( IPS). 

b. Have a minimum of eight (8) to 16 looping inputs . 

c. Have a minimum of eight (8) to 16 alarm inputs a nd two (2) relay 

outputs. 

d. Shall provide instantaneous playback of all reco rded images. 

e. Be IP addressable, if part of a VASS  network. 

f. Have built-in digital motion detection with mask ing and 

sensitivity adjustments. 

g. Provide easy playback and forward/reverse search  capabilities. 

h. Complete audit trail database, with minimum of a  six-month 

history that tracks all events related to the alarm ; specifically 

who, what, where and when. 

i. DVR management capability providing automatic vi deo routing to a 

back-up spare recorder in case of failure. 

j. Accessible locally and remotely via the Internet , Intranet, or a 

personal digital assistant (PDA). 

k. Records all alarm events in real time, ensuring 60 seconds before 

and after the event are included in the recording.  

l. Utilize RS-232 or fiber optic connections for in tegration with 

the SMS computer station via a remote port on a net work hub. 
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m. Allow for independently adjustable frame rate se ttings. 

n. Be compatible with the matrix switcher utilized to operate the 

cameras.  The DVR could be utilized as a matrix swi tcher only if 

it meets all of the requirements listed in the matr ix switcher 

section. 

3. Technical Characteristics: 

 

Compression MPEG-4 

Internal Storage 
Capacities. 

1 TB, and 2 TB. Available USB hard 
drive up to 250 GB. 

Optional internal DVD available 

Digital Recording  Up to 16 video and 8 audio chann els, or 
8 video and 4 audio channels. 

Full real-time 
video recording 

Up to 400 IPS@352 x 288: PAL 

Up to 200 IPS@352 x 288: PAL 

Multiple 
simultaneous 
functions 

Live viewing, Recording, playback, 
network transmission, back-up 

Search functions Date/time search, event search, 
bookmark search, smart (pixel) Search 

PTZ Control Third party PTZ control 

User ID security 3 levels 

Connectivity to 
external devices: 

 

Eight 8 or sixteen 16 video input and 
looping output channels. 

VGA and dual monitor BNC outputs. 

Four 4 or eight 8 audio inputs and one 
1 audio output. 

Ethernet 10/100BaseT network 
connection. 

Eight 8 to sixteen 16alarm inputs and 
four 4 or eight 8 relay outputs. 

Biphase connection to control Bosch PTZ 
cameras. 

Third party PTZ control via RS-422/RS-
485 connection. 

Front and back USB connectors to 
connect to a PC mouse, or archive video 
to a USB memory stick or similar 
device. 

PC requirements Windows 2000 or above; DirectX 8.1 or 
above. 

Intel Pentium III or above, AMD Athlon 
with 800 MHz or faster CPU. 

512 MB or more RAM. 
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50 MB hard drive. 

AGP VGA with 64 MB video RAM or above. 

10/100-BaseT network interface. 

Electrical 

 

Power Input: 100 to 240 VAC; 50/60 Hz 

Power consumption: 120W 

Max. 1.2 A 

Video Video standard: PAL or NTSC selectable. 

Resolution: 704 x 576 PAL, 704 x 480 
NTSC 

Compression: MPEG-4 

Inputs: 8 or 16 composite video 0.5-2 
Vpp, 75 Ohm automatic termination. 

Outputs 8 or 16 composite video 1 Vpp, 
75 Ohm. 

Audio 

 

Inputs: 4 or 8 line in, 30 kOhm 

Output: 1 line, 100 kOhm 

Monitors VGA: analog RGB 800x600 

MON A: CVBS 1 Vpp �0.1 V, 75 Ohm, BNC 

Monitor A multi-screen (VGA or CVBS) 

MON B: CVBS 1 Vpp �0.1 V, 75 Ohm, BNC 

Monitor B spot/alarm 

Frame Rate and 
Resolution 

 

16-channels PAL: Up to 400 IPS@352x288, 
up to 200 IPS@704x288, up to 100 
IPS@704x576. 

Alarm inputs 16 configurable NO/NC, max. input 5 
VDC. 

Alarm outputs 8 relay outputs, configurable NO/NC, 
max. rated 1A, 125 VAC. 

Connections  

 

Ethernet: RJ45 modular jack 8 pins 
shielded, 10/100 Base-T. 

Biphase: Screw terminal connector (5 
outputs). 

Maximum 5 controllable cameras per 
Biphase output. 

PTZ control interfaces: RS485/RS422. 

Serial interface: RS232 output signal, 
DB9 male connector 

Keyboard: RJ11 modular jack 6 pins 

Network: Transmission speed: up to 120 
IPS@352x240 

Bandwidth control: Automatic 

Remote users: Maximum 5 simultaneous 
connected Control Center users. 
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F. Network Video Recorder (NVR) 

1. Shall record video to a hard drive-based digital  storage medium in 

MPEG, MPEG4 or H.264 format.  

2. Shall meet the following minimum requirements: 

a.  Record at minimum rate of 30 IPS. 

b.  Have a minimum of eight (8) to 16 looping inputs. 

c.  Have a minimum of eight (8) to 16 alarm inputs and two (2) relay 

outputs. 

d.  Shall provide instantaneous playback of all recorde d images. 

e.  Be IP addressable, if part of a VASS  network. 

f.  Have built-in digital motion detection with masking  and 

sensitivity adjustments. 

g.  Easy playback and forward/reverse search capabiliti es. 

h.  Complete audit trail database, with minimum of a si x-month 

history that tracks all events related to the alarm ; specifically 

who, what, where and when. 

i.  NVR management capability providing automatic video  routing to a 

back-up spare recorder in case of failure. 

j.  Accessible locally and remotely via the internet, i ntranet, or a 

personal digital assistant (PDA). 

k.  Records all alarm events in real time, ensuring 60 seconds before 

and after the event are included in the recording.  

l.  Utilize RS-232 or fiber optic connections for integ ration with 

the SMS computer station via a remote port on a net work hub. 

m.  Allow for independently adjustable frame rate setti ngs. 

n.  Be compatible with the matrix switcher utilized to operate the 

cameras.  

3. Technical Characteristics: 

 Refer to Specifications section 28 13 00 (2.5) for  server requirements. 

 

2.11 WIRES AND CABLES 

A. Shall meet or exceed the manufactures recommenda tion for power and 

signal. 

B. Will be carried in an enclosed conduit system, u tilizing 

electromagnetic tubing (EMT) to include the equival ent in flexible 

metal, rigid galvanized steel (RGS) to include the equivalent of liquid 

tight, polyvinylchloride (PVC) schedule 40 or 80.  
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C. All conduits will be sized and installed per the  NEC. All security 

system signal and power cables that traverse or ori ginate in a high 

security office space will contained in either EMT or RGS conduit.  

D. All conduit, pull boxes, and junction boxes shal l be clearly marked 

with colored permanent tape or paint that will allo w it to be 

distinguished from all other conduit and infrastruc ture.  

E. Conduit fills shall not exceed 50 percent unless  otherwise documented.  

F. A pull string shall be pulled along and provided  with signal and power 

cables to assist in future installations.  

G. At all locations where there is a wall penetrati on or core drilling is 

conducted to allow for conduit to be installed, fir e stopping materials 

shall be applied to that area 

H. High voltage and signal cables shall not share t he same conduit and 

shall be kept separate up to the point of connectio n. High voltage for 

the security system shall be defined as any cable o r sets of cables 

carrying 30 VDC/VAC or higher. 

I. For all equipment that is carrying digital data between the Physical 

Access Control System and Database Management or at  a remote monitoring 

station, shall not be less that 20 AWG and stranded  copper wire for 

each conductor. The cable or each individual conduc tor within the cable 

shall have a shield that provides 100% coverage. Ca bles with a single 

overall shield shall have a tinned copper shield dr ain wire. 

J. All cables and conductors, except fiber optic ca bles, that act as a 

control, communication, or signal lines shall inclu de surge protection. 

Surge protection shall be furnished at the equipmen t end and additional 

triple electrode gas surge protectors rated for the  application on each 

wire line circuit shall be installed within 1 m. (3  ft.) of the 

building cable entrance. The inputs and outputs sha ll be tested in both 

normal and common mode using the following wave for ms: 

1. A 10 microsecond rise time by 1000 microsecond p ulse width waveform 

with a peak voltage of 1500 watts and peak current of 60 amperes. 

2. An 8 microsecond rise time by 20 microsecond pul se width wave form 

with a peak voltage of 1000 volts and peak current of 500 amperes. 

K. The surge suppression device shall not attenuate  or reduce the video or 

sync signal under normal conditions. Fuses and rela ys shall not be used 

as a means of surge protection. 

L. Coaxial Cables 
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1. All video signal cables for the VASS  System, wi th exception to the 

PoE cameras, shall be a coaxial cable and have a ch aracteristic 

impedance of 75 ohms plus or minus 3 ohms. 

2. For runs up to 750 feet use of an RG-59/U is req uired. The RG-59/U 

shall be shielded which provides a minimum of 95 pe rcent coverage, 

with a stranded copper center conductor of a minimu m 23 AWG, 

polyethylene insulation, and black non-conductive p olyvinylchloride 

(PVC) jacket.  

3. For runs between 750 feet and 1250 feet, RG-6/U is required. RG-6/U 

shall be shielded which provides a minimum of 95 pe rcent coverage, 

with a stranded copper center conductor of a minimu m 18 AWG, 

polyethylene insulation, and black non-conductive p olyvinylchloride 

(PVC) jacket. 

4. For runs of 1250 to 2750 feet, RG-11/U is requir ed. RG-11/U shall be 

shielded which provides a minimum of 95 percent cov erage, with a 

stranded copper center conductor of a minimum 14 AW G, polyethylene 

insulation, and black non-conductive polyvinylchlor ide (PVC) jacket.  

5. All runs greater than 2750 feet will be substitu ted with a fiber 

optic cable. If using fiber optics as a signal carr ier then the 

following equipment will be utilized: 

a. Multimode fiber optic cable a minimum size of 62  microns  

b. Video transmitter, installed at the camera that utilizes 12 VDC 

or 24 VAC for power. 

c. Video receiver, installed at the switcher. 

6. RG-59/U Technical Characteristics 

 

AWG      22 

Stranding     7x29 

Conductor Diameter   .031 in. 

Conductor Material   BCC 

Insulation Material   Gas-injected FHDPE 

Insulation Diameter   .145 in. 

Outer Shield Type   Braid/Braid 

Outer Jacket Material    PVC 

Overall Nominal Diameter  .242 in. 

UL Temperature Rating   75°C 

Nom. Characteristic Impedance  75 Ohms 
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Nom. Inductance    0.094 µH/ft 

Nom. Capacitance  Conductor to Shield 17.0 pF/ft 

Nom. Velocity of Propagation  80 % 

Nom. Delay     1.3 ns/ft 

Nom. Conductor DC Resistance 
@ 20°C  

12.2 Ohms/1000 ft 

 

Nom. Outer Shield DC 
Resistance @ 20°C  

 

2.4 Ohms/1000 ft 

Max. Operating Voltage   UL 300 V RMS 

 

7. RG-6/U Technical Characteristics: 

AWG      18 

Stranding     7x27 

Conductor Diameter   .040 in. 

Conductor Material   BC 

Insulation Material   Gas-injected FHDPE 

Insulation Diameter   .180 in. 

Outer Shield Material   Trade Name Duofoil 

Outer Shield Type    Tape/Braid 

Outer Shield %Coverage   100 % 

Outer Jacket Material    PVC 

Overall Nominal Diameter  .274 in. 

Nom. Characteristic 
Impedance  

75 Ohms 

Nom. Inductance    0.106 µH/ft 

Nom. Capacitance  Conductor to Shield 16.2 pF/ft 

Nom. Velocity of 
Propagation  

82 % 

Nom. Delay     1.24 ns/ft 

Nom. Conductor DC 
Resistance  

6.4 Ohms/1000 ft 

Nominal Outer Shield DC 
Resistance @ 20°C   

2.8 Ohms/1000 ft 

Max. Operating Voltage   UL 300 V RMS 

8. RG-11/U Technical Characteristics: 

AWG      15 

Stranding     19x27 
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Conductor Diameter   .064 in. 

Conductor Material   BC 

Insulation Material   Gas-injected FHDPE 

Insulation Diameter   .312 in. 

Inner Shield Type    Braid 

Inner Shield Material   BC - Bare Copper 

Inner Shield %Coverage   95 % 

Inner Jacket Material   PE – Polyethylene 

Inner Jacket Diameter   .391 in. 

Outer Shield Type    Braid 

Outer Shield Material   BC - Bare Copper 

Outer Shield %Coverage   95 % 

Outer Jacket Material   Trade Name Belflex 

Outer Jacket Material   PVC Blend 

Overall Nominal Diameter  .520 in. 

Operating Temperature Range  -35°C To +75°C 

Non-UL Temperature Rating    75°C 

Nom. Characteristic Impedance  75 Ohms 

Nom. Inductance    0.097 µH/ft 

Nom. Capacitance  Conductor to Shield 17.3 
pF/ft 

Nom. Velocity of Propagation  78 % 

Nom. Delay     1.30 ns/ft 

Nom. Conductor DC Resistance  3.1 Ohms/1000 ft 

Nom. Inner Shield DC 
Resistance  

1.8 Ohms/1000 ft 

Nom. Outer Shield DC 
Resistance  

1.4 Ohms/1000 ft 

Max. Operating Voltage Non-UL   300 V RMS 

9. Signal Cables: 

a. Signal wiring for PoE cameras depends on the dis tance the camera 

is being installed from either a hub or the server.  

b. If the camera is up to 300 ft from a hub or the server, then use 

a shielded UTP category 5 (CAT-V) cable a with stan dard RJ-45 

connector at each end. The cable with comply with t he Power over 

Ethernet, IEEE802.3af, Standard. 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

VIDEO SURVEILLANCE 
28 23 00 - 46 

c. If the camera is over 300 ft from a hub or serve r then utilize a 

multimode fiber optic cable with a minimum size of 62 microns. 

d. Provide a separate cable for power. 

e. CAT-5 Technical Characteristics: 

Number of Pairs    4 

Total Number of Conductors  8 

AWG      24 

Stranding     Solid 

Conductor Material   BC - Bare Copper 

Insulation Material   PO – Polyolefin 

Overall Nominal Diameter  .230 in. 

IEC Specification   11801 Category 5 

TIA/EIA Specification   568-B.2 Category 5e 

Max. Capacitance Unbalance  (pF/100 m) 150 pF/100 m  

Nom. Velocity of Propagation  70 % 

Max. Delay     (ns/100 m) 538 @ 100MHz 

Max. Delay Skew   (ns/100m) 45 ns/100 m 

Max. Conductor DC Resistance  9.38 Ohms/100 

Max. DCR Unbalance@ 20°C  3 % 

Max. Operating Voltage   UL 300 V RMS 

10. Fiber Optic Cables Technical Characteristics: 

Fiber Type     62.5 Micron 

Number of Fibers    4 

Core Diameter 6   2.5 +/- 2.5 microns 

Core Non-Circularity   5% Maximum 

Clad Diameter    125 +/- 2 microns 

Clad Non-Circularity   1% Maximum 

Core-clad Offset    1.5 Microns Maximum 

Primary Coating Material  Acrylate 

Primary Coating Diameter  245 +/- 10 microns 

Secondary Coating Material  Engineering Thermoplastic 

Secondary Coating Diameter  900 +/- 50 microns 

Strength Member Material    Aramid Yarn 

Outer Jacket Material    PVC 

Outer Jacket Color   Orange 

Overall Diameter    .200 in. 
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Numerical Aperture   .275 

Maximum Gigabit Ethernet  300 meters 

Maximum Gigabit Ethernet  550 meters 

 

11. Power Cables 

a. Will be sized accordingly and shall comply with the NEC. High 

voltage power cables will be a minimum of three con ductors, 14 

AWG, stranded, and coated with a non-conductive pol yvinylchloride 

(PVC) jacket. Low voltage cables will be a minimum of 18 AWG, 

stranded and non-conductive polyvinylchloride (PVC)  jacket. 

b. Will be utilized for all components of the VASS System that 

require either a 110 VAC 60 Hz or 220 VAC 50 Hz inp ut. Each feed 

will be connected to a dedicated circuit breaker at  a power panel 

that is primarily for the security system. 

c. All equipment connected to AC power shall be pro tected from 

surges. Equipment protection shall withstand surge test waveforms 

described in IEEE C62.41. Fuses shall not be used a s a means of 

surge protection. 

d. Shall be rated for either 110 or 220 VAC, 50 or 60 Hz, and shall 

comply with VA Master Spec 26 05 19 Low Voltage Ele ctrical Power 

Conductors and Cables. 

e. Low Voltage Power Cables 

1) Shall be a minimum of 18 AWG, Stranded and have a 

polyvinylchloride outer jacket.  

2) Cable size shall determined using a basic voltag e over 

distance calculation and shall comply with the NEC’ s 

requirements for low voltage cables. 

PART 3 - EXECUTION 

3.1. GENERAL 

A. Installation:  The Contractor shall install all system components 

including Owner furnished equipment, and appurtenan ces in accordance 

with the manufacturer’s instructions, ANSI C2 and a s shown, and shall 

furnish all necessary connectors, terminators, inte rconnections, 

services, and adjustments required for a complete a nd operable data 

transmission system.  

B. Identification and Labeling:  The Contractor sha ll supply permanent 

identification labels for each cable at each end th at will appear on 
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the as-built drawings.  The labeling format shall b e identified and a 

complete record shall be provided to the Owner with  the final 

documentation.  Each cable shall be identified by t ype or signal being 

carried and termination points.  The labels shall b e printed on letter 

size label sheets that are self laminated vinyl tha t can be printed 

from a computer data base or spread sheet.  The lab els shall be E-Z 

code WES12112 or equivalent.  

1. The Contractor shall provide all personnel, equi pment, 

instrumentation, and supplies necessary to perform all testing. 

C. Transient Voltage Surge Suppressors (TVSS):  The  Contractor shall mount 

TVSS within 3 m (118 in) of equipment to be protect ed inside terminal 

cabinets or suitable NEMA 1 enclosures.  Terminate off-premise 

conductors on input side of device. Connect the out put side of the 

device to the equipment to be protected. Connect gr ound lug to a low 

impedance earth ground (less than 10 ohms) via Numb er 12 AWG insulated, 

stranded copper conductor. 

D. Contractor’s Field Test:  The Contractor shall v erify the complete 

operation of the data transmission system during th e Contractor’s Field 

Testing.  Field test shall include a bit error rate  test.  The 

Contractor shall perform the test by sending a mini mum of 1,000,000 

bits of data on each DTM circuit and measuring the bit error rate.  The 

bit error rate shall not be greater than one (1) bi t out of each 

100,000 bits sent for each dial-up DTM circuit, and  one (1) bit out of 

1,000,000 bits sent for each leased or private DTM circuit.  The 

Contractor shall submit a report containing results  of the field test. 

E. Acceptance Test and Endurance Test:  The wire li ne data transmission 

system shall be tested as a part of the completed I DS and EECS during 

the Acceptance test and Endurance Test as specified . 

F. Identification and Labeling:  The Contractor sha ll supply 

identification tags or labels for each cable.  Cabl e shall be labeled 

at both end points and at intermediate hand holes, manholes, and 

junction boxes.  The labeling format shall be ident ified and a complete 

record shall be provided to the Owner with the fina l documentation.  

Each cable shall be identified with type of signal being carried and 

termination points. 
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3.2 INSTALLATION 

 
A. System installation shall be in accordance with NECA 303, manufacturer 

and related documents and references, for each type  of security 

subsystem designed, engineered and installed.   

B. Components shall be configured with appropriate “service points” to 

pinpoint system trouble in less than 30 minutes.  

C. The Contractor shall install all system componen ts including Government 

furnished equipment, and appurtenances in accordanc e with the 

manufacturer's instructions, documentation listed i n Sections 1.5 of 

this document, and shall furnish all necessary conn ectors, terminators, 

interconnections, services, and adjustments require d for a complete and 

operable system.  

D. The VASS  System will be designed, engineered, i nstalled, and tested to 

ensure all components are fully compatible as a sys tem and can be 

integrated with all associated security subsystems,  whether the system 

is a stand alone or a complete network. 

E. For integration purposes, the VASS System shall be integrated where 

appropriate with the following associated security subsystems: 

1. PACS:  

a. Provide 24 hour coverage of all entry points to the perimeter and 

agency buildings, as well as all emergency exits ut ilizing a 

fixed color camera. 

b. Record cameras on a 24 hours basis. 

c. Be programmed go into an alarm state when an eme rgency exit is 

opened, and notify the Physical Access Control Syst em and 

Database Management of an alarm event.  

3. EPPS: 

a. Provide a recorded alarm event via a color camer a that is 

connected to the EPPS system by either direct hardw ire or a 

security system computer network. 

b. Record cameras on a 24 hours basis. 

c. Be programmed to go into an alarm state when an emergency call 

box or duress alarm/panic device is activated, and notify the 

Physical Access Control System and Database Managem ent of an 

alarm event. 

F. Integration with these security subsystems shall  be achieved by 

computer programming or the direct hardwiring of th e systems. 
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G. For programming purposes refer to the manufactur ers requirements for 

correct system operations. Ensure computers being u tilized for system 

integration meet or exceed the minimum system requi rements outlined on 

the systems software packages. 

H. A complete VASS System shall be comprised of, bu t not limited to, the 

following components: 

1. Cameras 

2. Lenses 

3. Video Display Equipment 

4. Camera Housings and Mounts 

5. Controlling Equipment 

6. Recording Devices 

7. Wiring and Cables 

I. The Contractor shall visit the site and verify t hat site conditions are 

in agreement/compliance with the design package. Th e Contractor shall 

report all changes to the site or conditions that w ill affect 

performance of the system to the Contracting Office r in the form of a 

report. The Contractor shall not take any correctiv e action without 

written permission received from the Contracting Of ficer. 

J. Existing Equipment 

1. The Contractor shall connect to and utilize exis ting video 

equipment, video and control signal transmission li nes, and devices 

as outlined in the design package. Video equipment and signal lines 

that are usable in their original configuration wit hout modification 

may be reused with Contracting Officer approval.  

2. The Contractor shall perform a field survey, inc luding testing and 

inspection of all existing video equipment and sign al lines intended 

to be incorporated into the VASS  System, and furni sh a report to 

the Contracting Officer as part of the site survey report. For those 

items considered nonfunctioning, provide (with the report) 

specification sheets, or written functional require ments to support 

the findings and the estimated cost to correct the deficiency. As 

part of the report, the Contractor shall include a schedule for 

connection to all existing equipment.  

3. The Contractor shall make written requests and o btain approval prior 

to disconnecting any signal lines and equipment, an d creating 

equipment downtime. Such work shall proceed only af ter receiving 
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Contracting Officer approval of these requests. If any device fails 

after the Contractor has commenced work on that dev ice, signal or 

control line, the Contractor shall diagnose the fai lure and perform 

any necessary corrections to the equipment.  

4. The Contractor shall be held responsible for rep air costs due to 

Contractor negligence, abuse, or incorrect installa tion of 

equipment.  

5. The Contracting Officer shall be provided a full  list of all 

equipment that is to be removed or replaced by the Contractor, to 

include description and serial/manufacturer numbers  where possible. 

The Contractor shall dispose of all equipment that has been removed 

or replaced based upon approval of the Contracting Officer after 

reviewing the equipment removal list. In all areas where equipment 

is removed or replaced the Contractor shall repair those areas to 

match the current existing conditions. 

K. Enclosure Penetrations: All enclosure penetratio ns shall be from the 

bottom of the enclosure unless the system design re quires penetrations 

from other directions. Penetrations of interior enc losures involving 

transitions of conduit from interior to exterior, a nd all penetrations 

on exterior enclosures shall be sealed with rubber silicone sealant to 

preclude the entry of water and will comply with VA  Master 

Specification 07 84 00, Firestopping. The conduit r iser shall terminate 

in a hot-dipped galvanized metal cable terminator. The terminator shall 

be filled with an approved sealant as recommended b y the cable 

manufacturer and in such a manner that the cable is  not damaged. 

L. Cold Galvanizing: All field welds and brazing on  factory galvanized 

boxes, enclosures, and conduits shall be coated wit h a cold galvanized 

paint containing at least 95 percent zinc by weight . 

M. Interconnection of Console Video Equipment: The Contractor shall 

connect signal paths between video equipment as spe cified by the OEM. 

Cables shall be as short as practicable for each si gnal path without 

causing strain at the connectors. Rack mounted equi pment on slide 

mounts shall have cables of sufficient length to al low full extension 

of the slide rails from the rack. 

N. Cameras:  

1. Install the cameras with the focal length lens a s indicated for each 

zone.  
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2. Connect power and signal lines to the camera.  

3. Aim camera to give field of view as needed to co ver the alarm zone.  

4. Aim fixed mounted cameras installed outdoors fac ing the rising or 

setting sun sufficiently below the horizon to precl ude the camera 

looking directly at the sun.  

5. Focus the lens to give a sharp picture (to inclu de checking for day 

and night focus and image quality) over the entire field of view 

6. Synchronize all cameras so the picture does not roll on the monitor 

when cameras are selected.  

7. PTZ cameras shall have all preset positions and privacy areas 

defined and programmed. 

O. Monitors:  

1. Install the monitors as shown and specified in d esign and 

construction documents.  

2. Connect all signal inputs and outputs as shown a nd specified.  

3. Terminate video input signals as required.  

4. Connect the monitor to AC power. 

P. Switcher:  

1. Install the switcher as shown in the design and construction 

documents, and according to the OEM.  

2. Connect all subassemblies as specified by the ma nufacturer and as 

shown.  

3. Connect video signal inputs and outputs as shown  and specified; 

terminate video inputs as required.  

4. Connect alarm signal inputs and outputs as shown  and specified; 

connect control signal inputs and outputs for ancil lary equipment or 

secondary control/monitoring sites as specified by the manufacturer 

and as shown.  

5. Connect the switcher CPU and switcher subassembl ies to AC power.  

6. Load all software as specified and required for an operational VASS 

System configured for the site and building require ments, including 

data bases, operational parameters, and system, com mand, and 

application programs.  

7. Provide the original and 2 backup copies for all  accepted software 

upon successful completion of the endurance test.  

8. Program the video annotation for each camera. 

Q. Video Encoder/Decoder 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

VIDEO SURVEILLANCE 
28 23 00 - 53 

1. Install the Video Encoder/Decoder per design and  construction 

documents, and as specified by the OEM. 

2. Connect analog camera inputs to video encoder. 

3. Connect network camera to video decoder. 

4. Connect video encoder to VASS network. 

5. Connect video decoder to video matrix, DVR, moni tor etc. 

6. Connect unit to AC power (UPS). 

7. Configure the video encoder/decoder per manufact urer’s 

recommendation and project requirements. 

R. Video Server: 

1. Install the video server per design and construc tion documents, and 

as specified by the OEM. 

2. Connect video server to AC power (UPS). 

3. Connect to VASS network. 

4. Install operating system and Video Management So ftware. 

5. Provide Video Management Software programming pe r VA guidance and 

the requirements provided by the Owner. Programming  shall include: 

a. Camera names 

b. Screen views 

c. Camera recording schedules (continuous and event ) driven 

recording. Events include alarms from other systems  (sensors), 

manual input, and video motion detection. 

d. Video detection zones for each camera requiring video motion 

detection 

e. Alarm interface  

f. Alarm outputs 

g. GUI maps, views, icons and actions 

h. PTZ controls (presets, time schedules for privac y zones etc.) 

i. Reports 

S. Video Workstation: 

1. Install the video workstation per design and con struction documents, 

and as specified by the OEM. 

2. Connect video workstation to AC power (UPS). 

3. Connect to VASS network. 

4. Install operating system and application softwar e. 

5. Provide application software programming per VA guidance and the 

requirements provided by the Owner. Programming sha ll include: 
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a. Screen views 

b. Graphical User Interface (GUI) maps, views, icon s and actions 

c. Alarm outputs 

d. Reports 

T. Network Switch: 

1. Install the network switch per design and constr uction documents, 

and as specified by the OEM. 

2. Connect network switch to AC power (UPS). 

3. Connect network cameras to network switch. 

4. Configure the network switch per manufacturer’s recommendation and 

project requirements. 

U. Network Recording Equipment 

1. Install the NVR or video storage unit as shown i n the design and 

construction documents, and as specified by the OEM . 

2. Connect recording device to AC power (UPS). 

3. Connect recording device to network switch as sh own and specified. 

4. Configure network connections 

5. Provide recording unit programming per VA guidan ce and the 

requirements provided by the Owner. Programming sha ll include: 

a. Camera names 

b. Screen views 

c. Camera recording schedules (continuous and event ) driven 

recording. Events include alarms from other systems  (sensors), 

manual input, and video motion detection. 

d. Video detection zones for each camera requiring video motion 

detection 

e. Alarm interface  

f. Alarm outputs 

g. GUI maps, views, icons and actions 

h. PTZ controls (presets, time schedules for privac y zones etc.) 

i. Reports 

V. Video Recording Equipment:  

1. Install the video recording equipment as shown i n the design and 

construction documents, and as specified by the OEM . 

2. Connect video signal inputs and outputs as shown  and specified. 

3. Connect alarm signal inputs and outputs as shown  and specified. 

4. Connect video recording equipment to AC power. 
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5. Program the video recording equipment; 

a. Recording schedules 

b. Camera caption 

W. Video Signal Equipment:  

1. Install the video signal equipment as shown in t he design and 

construction documents, and as specified by the OEM . 

2. Connect video or signal inputs and outputs as sh own and specified. 

3. Terminate video inputs as required. 

4. Connect alarm signal inputs and outputs as requi red. 

5. Connect control signal inputs and outputs as req uired 

6. Connect electrically powered equipment to AC pow er. 

X. Camera Housings, Mounts, and Poles:  

1. Install the camera housings and mounts as specif ied by the 

manufacturer and as shown, provide mounting hardwar e sized 

appropriately to secure each camera, housing and mo unt with maximum 

wind and ice loading encountered at the site.  

2. Provide a foundation for each camera pole as spe cified and shown.  

3. Provide a ground rod for each camera pole and co nnect the camera 

pole to the ground rod as specified in Division 26 of the VA Master 

Specification and the VA Electrical Manual 730.  

4. Provide electrical and signal transmission cabli ng to the mount 

location via a hardened carrier system from the Phy sical Access 

Control System and Database Management to the devic e.  

5. Connect signal lines and AC power to the housing  interfaces.  

6. Connect pole wiring harness to camera. 

3.3 SYSTEM START-UP 

A. The Contractor shall not apply power to the VASS  System until the 

following items have been completed: 

1. VASS System equipment items and have been set up  in accordance with 

manufacturer's instructions. 

2. A visual inspection of the VASS System has been conducted to ensure 

that defective equipment items have not been instal led and that 

there are no loose connections. 

3. System wiring has been tested and verified as co rrectly connected as 

indicated. 

4. All system grounding and transient protection sy stems have been 

verified as installed and connected as indicated. 
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5. Power supplies to be connected to the VASS Syste m have been verified 

as the correct voltage, phasing, and frequency as i ndicated. 

B. The Commissioning Agent will observe startup and  contractor testing of 

selected equipment.  Coordinate the startup and con tractor testing 

schedules with the COR and Commissioning Agent.  Pr ovide a minimum of 7 

days prior notice. 

C. Satisfaction of the above requirements shall not  relieve the Contractor 

of responsibility for incorrect installation, defec tive equipment 

items, or collateral damage as a result of Contract or work efforts.  

3.4 SUPLEMENTAL CONTRACTOR QUIALITY CONTROL 

A. The Contractor shall provide the services of tec hnical representatives 

who are familiar with all components and installati on procedures of the 

installed VASS System; and are approved by the Cont racting Officer.  

B. The Contractor will be present on the job site d uring the preparatory 

and initial phases of quality control to provide te chnical assistance.  

C. The Contractor shall also be available on an as needed basis to provide 

assistance with follow-up phases of quality control .  

D. The Contractor shall participate in the testing and validation of the 

system and shall provide certification that the sys tem installed is 

fully operational as all construction document requ irements have been 

fulfilled. 

3.5 COMMISSIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 28 08 00 – COMMISSIONING OF ELECTRONIC S AFETY AND SECURITY 

SYSTEMS for all inspection, start up, and contracto r testing required 

above and required by the System Readiness Checklis t provided by the 

Commissioning Agent.   

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to Sectio n 28 08 00 – 

“COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS” and related 

sections for contractor responsibilities for system  commissioning. 

3.6 DEMONSTRATION AND TRAINING 

A. All testing and training shall be compliant with  the VA General 

Requirements, Section 01 00 00, “GENERAL REQUIREMEN TS”. 

B. Provide services of manufacturer’s technical rep resentative for four  

hours to instruct VA personnel in operation and mai ntenance of units. 
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C. Submit training plans and instructor qualificati ons in accordance with 

the requirements of Section 28 08 00 – “COMMISSIONI NG OF ELECTRONIC 

SAFETY AND SECURITY SYSTEMS”.  

 

-----END---- 
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SECTION 28 26 00 
ELECTRONIC PERSONAL PROTECTION SYSTEM 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. Provide and install complete Duress-Panic Alarms , Emergency Phones/ 

Call-Boxes, and Intercom Systems, data transmission  wiring and a 

control station with its associated equipment, here after referred to as 

EPPS System. 

B. EPPS shall be integrated with Lenel System.  Con tractor shall provide 

all components as necessary for complete system. 

1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.   

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 

application and use.   

C. Section 26 05 11 - REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS. 

Requirements for connection of high voltage.   

D. Section 26 05 19 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES. 

Requirements for power cables.   

E. Section 26 05 33 – RACEWAYS AND BOXES FOR ELECTR ICAL SYSTEMS. 

Requirements for infrastructure.   

F. Section 28 05 00 - COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY. Requirements for general requirements tha t are common to more 

than one section in Division 28.   

G. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.   

H. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for grounding of equipment.   

I. Section 28 05 28.33 - CONDUITS AND BACK BOXES FO R ELECTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.   

J. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY. 

Requirements for requirements for commissioning - s ystems readiness 

checklists, and training.   

K. Section 28 13 00 - PHYSICAL ACCESS CONTROL SYSTE MS (PACS). Requirements 

for physical access control integration.   

1.3 QUALITY ASSURANCE 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 
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1.4 SUBMITTALS 

A. Submit below items in accordance with Section 28  05 00, COMMON WORK 

RESULTS FOR ELECTRONIC SAFETY AND SECURITY and Mast er Specification 

Sections 01 33 23, SHOP DRAWING, PRODUCT DATA, AND SAMPLES, and Section 

02 41 00, DEMOLITION. 

B. Provide certificates of compliance with Section 1.3, Quality Assurance. 

C. Provide a pre-installation and as-built design p ackage in both 

electronic format and on paper, minimum size 48 x 4 8 inches (1220 x 

1220 millimeters); drawing submittals shall be per the established 

project schedule. 

D. Shop drawings and as-built packages shall includ e, but not be limited 

to: 

1. Index Sheet that shall: 

a. Define each page of the design package to includ e facility name, 

building name, floor, and sheet number. 

b. Provide a list of all security abbreviations and  symbols.  

c. Reference all general notes that are utilized wi thin the design 

package. 

d. Specification and scope of work pages for all se curity systems 

that are applicable to the design package that will :  

1) Outline all general and job specific work requir ed within the 

design package. 

2) Provide a device identification table outlining device 

Identification (ID) and use for all security system s equipment 

utilized in the design package. 

2. Drawing sheets that will be plotted on the indiv idual floor plans or 

site plans shall: 

a. Include a title block as defined above.  

b. Define the drawings scale in both standard and m etric 

measurements.  

c. Provide device identification and location.  

d. Address all signal and power conduit runs and si zes that are 

associated with the design of the electronic securi ty system and 

other security elements (e.g., barriers, etc.).  

e. Identify all pull box and conduit locations, siz es, and fill 

capacities. 
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f. Address all general and drawing specific notes f or a particular 

drawing sheet. 

3. A riser drawing for each applicable security sub system shall:  

a. Indicate the sequence of operation.  

b. Relationship of integrated components on one dia gram.  

c. Include the number, size, identification, and ma ximum lengths of 

interconnecting wires.  

d. Wire/cable types shall be defined by a wire and cable schedule. 

The schedule shall utilize a lettering system that will 

correspond to the wire/cable it represents (example : A = 18 AWG/1 

Pair Twisted, Unshielded). This schedule shall also  provide the 

manufacturer’s name and part number for the wire/ca ble being 

installed. 

4. A system drawing for each applicable security sy stem shall:  

a. Identify how all equipment within the system, fr om main panel to 

device, shall be laid out and connected.  

b. Provide full detail of all system components wir ing from point-

to-point.   

c. Identify wire types utilized for connection, int erconnection with 

associate security subsystems.   

d. Show device locations that correspond to the flo or plans.  

e. All general and drawing specific notes shall be included with the 

system drawings.  

5. A schedule for all of the applicable security su bsystems shall be 

included. All schedules shall provide the following  information: 

a. Device ID. 

b. Device Location (e.g. site, building, floor, roo m number, 

location, and description). 

c. Mounting type (e.g. flush, wall, surface, etc.).  

d. Power supply or circuit breaker and power panel number. 

6. Detail and elevation drawings for all devices th at define how they 

were installed and mounted. 

E. Pre-installation design packages shall be review ed by the Contractor 

along with a VA representative to ensure all work h as been clearly 

defined and completed. All reviews shall be conduct ed in accordance 

with the project schedule. There shall be four (4) stages to the review 

process: 
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1. 35 percent 

2. 65 percent 

3. 90 percent 

4. 100 percent 

F. Provide manufacturer security system product cut -sheets. Submit for 

approval at least 30 days prior to commencement of formal testing, a 

Security System Operational Test Plan. Include proc edures for 

operational testing of each component and security subsystem, to 

include performance of an integrated system test. 

G. Submit manufacture’s certification of Underwrite rs Laboratories, Inc. 

(UL) listing as specified. Provide all maintenance and operating 

manuals per the VA General Requirements, Section 01  00 00, GENERAL 

REQUIREMENTS.  

H. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendme nts, addenda, 

revisions, supplement, and errata) form a part of t his specification to 

the extent referenced. The publications are referen ced in the text by 

the basic designation only. 

B. American National Standards Institute (ANSI): 

ANSI S3.2-09............Method for measuring the In telligibility of 

Speech over Communications Systems  

C. Department of Justice American Disability Act (A DA) 

28 CFR Part 36..........2010 ADA Standards for Acce ssible Design 

D. Federal Communications Commision (FCC): 

(47 CFR 15) Part 15.....Limitations on the Use of W ireless 

Equipment/Systems 

E. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code 

F. National Electrical Manufactures Association (NE MA) 

250-08..................Enclosures for Electrical E quipment (1000 Volts 

Maximum) 

G. Underwriters Laboratories, Inc. (UL): 

305-08..................Standard for Panic Hardware  

444-08..................Safety Communications Cable s 

636-01..................Standard for Holdup Alarm U nits and Systems 
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H. Uniform Federal Accessibility Standards (UFAS), 1984 

1.6 COORDINATION 

A. Refer to 28 05 00 COMMON WORK RESULTS FOR ELECTR ONIC SAFETY AND 

SECURITY, Part 1 

1.7 WARRANTY OF CONSTRUCTION. 

A. Warrant EPPS System work subject to the Article “Warranty of 

Construction” of FAR clause 52.246-21. 

B. Demonstration and training shall be performed pr ior to system 

acceptance.   

1.8 GENERAL REQUIREMENTS 

A. For general requirements that are common to more  than one section in 

Division 28 refer to Section 28 05 00, COMMON WORK RESULTS FOR 

ELECTRONIC SAFETY AND SECURITY.  

B. General requirements applicable to this section include: 

1. Performance Requirements, 

2. Delivery, Handling and Storage, 

3. Project Conditions, 

4. Equipment and Materials, 

5. Electrical Power, 

6. Lightning, Power Surge Suppression, and Groundin g, 

7. Electronic Components, 

8. Substitute Materials and Equipment, and 

9. Like Items. 

PART 2 – PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. General:  

1. All equipment shall be rated for continuous oper ation.  

Environmental conditions (i.e. temperature, humidit y, wind, and 

seismic activity) shall be taken under consideratio n at each 

facility and site location prior to installation of  the equipment. 

2. All equipment shall operate on a 120 or 240 volt s alternating 

current (VAC); 50 hertz (Hz) or 60 Hz Alternating C urrent (AC) power 

system unless documented otherwise in subsequent se ctions listed 

within this spec. All equipment shall have a batter y back-up source 

of power that will provide 12 hours (hrs.) of run t ime in the event 

of a loss of primary power to the security systems until a backup 

generator comes on-line.  
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3. The EPPS systems shall be designed, installed, a nd programmed in a 

manner that will allow for easy of operation, progr amming, 

servicing, maintenance, testing, and upgrading of t he system. 

4. All EPPS components located in designated “HAZAR DOUS ENVIRONMENT” 

areas where fire or explosion could occur due to th e presence of 

natural gases or vapors, flammable liquids, combust ible residue, or 

ignitable fibers or debris, shall be rated Class II , Division I, 

Group F, and installed in accordance with National Fire Protection 

Association (NFPA) 70, National Electrical Code Cha pter 5. 

5. The Contractor shall provide the Contracting Off icer with written 

verification, that the type of wire/cable being pro vided is 

recommended and approved by the OEM. Cabling shall meet the 

interconnecting wiring requirements of NFPA 70, Nat ional Electrical 

Code. The Contractor is responsible for providing t he correct 

protection cable duct and/or conduit and wiring.  

6. When interfacing with other communications or se curity subsystems 

the Contractor shall utilize interfacing methods th at are approved 

by the Contracting Officer. At a minimum, an accept able interfacing 

method requires not only a physical and mechanical connection; but 

also a matching of signal, voltage, and processing levels with 

regard to signal quality and impedance. The interfa ce point must 

adhere to all standards described herein.  

7. Systems shall be scaleable, not vendor specific,  and allow expansion 

as required.  

8. Wireless systems shall use ultrasonic, infrared and radio frequency 

waves to link distributed transmitters and receiver s. Specific 

characteristics of particular facility will determi ne best 

application. Contractor is responsible for determin ing best system 

using prediction program to determine where readabl e signals can be 

obtained and identify “dead spots”.  

9. All hardwired alarms, switches, and junction box es shall be 

protected from tampering and include line supervisi on.  

10. The installation and placement of intercom unit s and emergency-call 

boxes in strategic locations shall also require tha t signage be 

posted near these devices. The signage, in accordan ce with Section 

10 14 00, SIGNAGE shall communicate the location of  the device and 

its unique identification number, and brief instruc tion on how to 
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access/use the device. The signage may appear on th e device, on a 

pole or wall near the device location and shall be printed in a 

manner that is easily read during daylight and hour s of darkness.     

2.2 EQUIPMENT ITEMS 

A. All systems shall be designed to provide continu ous electrical 

supervision of the complete and entire system.  

B. Noise filters and surge protectors shall be prov ided for all 

intercommunications equipment to ensure protection from primary AC 

power surges and to ensure noise interference is no t induced into low 

voltage data circuits. 

C. All alarm and initiating and signaling circuits shall be supervised for 

open circuits, short circuits, and system grounds. Main and 

Uninterrupted Power Supply (UPS) power circuits sha ll be supervised for 

any change in operating conditions (e.g. low batter y, primary to back 

up battery, and UPS online). When an open, short or  ground occurs in 

any system circuit, an audible and visual fault ala rm signal shall be 

initiated at the master control station and all rem ote locations.  

D. Control Unit: Shall consist of the components to  constantly monitor and 

verify alarm activation; identify zone of activatio n and location of 

activation.  

E. Audible Signal Device for Duress-Panic: Provides  alarm activation and 

audible sound for alarms, as well as supervisory an d trouble signals 

that shall be distinctive.  

F. Assessment: This capability shall consist of ele ctronic devices 

required to visually and audibly verify the validit y of alarms. 

Assessment also includes providing indication of ta mpering, fail-safe, 

low battery, and power losses. 

G. Alarm Monitoring and Reporting: Shall annunciate  information to at 

least two (2) separate locations. The alarms shall maintain the 

capability to respond with local and remote visible  and audible signals 

upon activation of an alarm. The alarms shall have the capability of 

operating in a silent mode, alerting personnel moni toring the system 

that the device has been activated.  

H. The intercom and emergency call-box systems shal l be provided with 

normally acceptable speech intelligibility, defined  as a score of at 

least 70% in accordance with ANSI S3.2 

I. Master Stations for Emergency Call Box and Secur ity Intercoms:  
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1. All master stations shall have a "call-in" switc h to provide an 

audible and visual indication of incoming calls fro m remote 

stations. Individual visual indication shall identi fy the calling 

station and status, and remain actuated until a cal l is answered by 

a master station. 

2. Master stations shall be equipped with a handset  with a switch for 

private conversations. 

3. Intercom master stations shall also have an all- call feature, and 

have the ability to receive video from a video inte rcom unit. 

4. Master stations shall have the capability to sel ectively communicate 

with any remote station by actuating assigned stati on number on a 

keypad or select button for that station.  

5. Master stations may be standalone or can be inte grated with the 

Physical Access Control System and Database Managem ent. The 

Contractor will be responsible for the integration of the Master 

station with the Physical Access Control System and  Database 

Management. 

J. Duress-Panic Alarms:  

1. Housing shall be a rugged corrosion-resistant ho using of stainless 

steel or Acrylonitrile Butadiene Styrene (ABS) mold ed plastic or 

similar material that is weather and dust proof.  

2. Actuating device shall include a minimum of a pl unger button whose 

head is recessed from the face/front edge of the ho using and be 

designed to avoid accidental activation using switc h guard or 

multiple buttons (i.e., requires pressing two (2) b uttons 

simultaneously)  

3. Wireless stationary devices will meet the same s pecifications as 

Personal Duress/Panic Alarms. 

4. Alarm switch/button shall lock-in upon activatio n until manually 

reset with key or manufacture provided device.  

5. The switch shall be a positive-acting, double-po le, and double-throw 

switch. 

6. Duress/Panic alarms shall meet UL 305 Standard f or Panic Alarms.  To 

reduce the possibility of false alarms and ensure i nstallation 

functionality UL 636 Standard for Holdup Alarms sta ndards shall be 

met.  
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7. Alarms used for concealed application requires s ilent alarm 

notification to a monitoring station. They shall an nunciate at the 

Physical Access Control System and Database Managem ent, monitored by 

a central station or direct connect to local police , depending on 

local ordinance requirements.  

8. Shall be capable of being mounted for hand or fo ot use in a manner 

that is unable to be viewed by the public. Larger s ystems use a 

computer that intercepts and processes alarms and d isplays them on a 

monitor. The central computer can make an announcem ent over facility 

hand held radios, pagers or telephones, or at the P hysical Access 

Control System and Database Management so that the other security 

personnel can be immediately notified. These system s shall be 

hardwired.  

9. Components: 

a. Transmitter 

b. Locator subsystem 

c. Receiver 

d. Software 

10. Wiring will be four (4) conductor #18 American Wire Gauge (AWG). 

11. Duress-Panic Alarm Technical Characteristics: 

Temperature Range 0° to 110°F (-17.8°C to 43.3°C) 

Nominal Voltage 12 V DC @ 6 mA 

Current Max 8 mA 

Operational Voltage 7 V DC to 15 V DC 

Operational life  Rated for 0,000 activations 

Battery Activations 500 

Actuator  Dual button plunger with 
activation lock 

LED Bi-color – on and activated 

 

K. Strobes and Beacon: 

1. Used for visual recognition of device activation  once an emergency 

phone or intercom is activated.  They provide unit identification 

and quick location of the caller.  

2. Strobes and Beacons Technical Characteristics: 

STROBE  

Input Voltage  10.5 – 28 VDC or VAC 
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Input Current Average 1 amp 

Input Current  Peak 3 amp 

Intensity  1,000,000 candlepower 

Control Circuit Output 2 mA max 

Flash Rate 60 – 75 times per minute 

BEACON   

Input Voltage 10.5 - 28 VAC or VDC 

Input Current  @24.0 : 427 MA 

 

2.3 INSTALLATION KIT 

A. General: A kit shall be provided that, at a mini mum, includes all 

connectors and terminals, labeling systems, barrier  strips, wiring 

blocks or wire wrap terminals, heat shrink tubing, cable ties, solder, 

hangers, clamps, bolts, etc., required to accomplis h a neat and secure 

installation. Unfinished or unlabeled wire connecti ons will not be 

allowed. Contractor shall turn over to the Contract ing Officer all 

unused and partially opened installation kit boxes,  coaxial cable 

reels, conduit, cable tray, and/or cable duct bundl es, wire rolls, and 

physical installation hardware. This is an acceptab le alternate to the 

individual spare equipment requirement as long as t he minimum spare 

items are provided in this count. The following ins tallation sub-kits 

are required as a minimum: 

B. System Grounding: 

1. The grounding kit shall include all cable in acc ordance with UL 444 

Communications Cables, and installation hardware re quired. All 

grounding will be according to the NEC. 

2. This includes, but is not limited to: 

a. Coaxial Cable Shields 

b. Control Cable Shields 

c. Data Cable Shields 

d. Conduits 

e. Cable Duct 

f. Cable Trays 

g. Power Panels 

h. Connector Panels 
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C. Coaxial Cable: The coaxial cable kit shall inclu de all coaxial 

connectors, cable tying straps, heat shrink tabbing , hangers, clamps, 

etc., required to accomplish a neat and secure inst allation. 

D. Wire And Cable: The wire and cable kit shall inc lude all connectors and 

terminals, barrier straps, wiring blocks, wire wrap  strips, heat shrink 

tubing, tie wraps, solder, hangers, clamps, labels etc., required to 

accomplish a neat and orderly installation. 

E. Equipment Interface: The equipment interface kit  shall include any item 

or quantity of equipment, cable, mounting hardware and materials needed 

to interface Systems and Subsystems according to th e OEM requirements 

and this specification. 

F. Labels: The labeling kit shall include any item or quantity of labels, 

tools, stencils, and materials needed to label each  subsystem according 

to the OEM requirements, as-installed drawings, and  this specification. 

G. Documentation: The documentation kit shall inclu de any item or quantity 

of items, computer discs, as installed drawings, eq uipment, 

maintenance, and operation manuals, and OEM materia ls needed to 

correctly provide the system documentation as requi red by this document 

and explained herein. 

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. System installation shall be installed in accord ance with NFPA 731 

Standards for the Installation of Electric Premises  Security Systems 

and appropriate installation manual for each type o f subsystem 

designed, engineered, and installed.   

B. The location and type of duress, intercom, or ca ll-box to be installed 

will be in accordance with physical security requir ements unique to 

each VA facility.  

C. Concealed duress/panic devices shall be mounted in such a way that 

their location is only known by the person having k nowledge of the  

activating device location. No wiring shall be expo sed to identify the 

location of the activation device.  

D. Floor mounted duress alarms shall be attached to  millwork on floor.  

When mounted under millwork, wiring shall be routed  in millwork to 

conduit system via flexible conduit.  

E. Hard-wired switches shall be wired to individual  alarm points within 

the Advanced Processing Controller (apC).  
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F. Wall and post mounted stations shall be mounted to meet UFAS/ADA 

requirements and use tamper proof bolts and screws.  Testing will be 

finished before installation of fasteners.  

G. Cleaning: Subsequent to installation, clean each  system component of 

dust, dirt, grease, or oil incurred during installa tion in accordance 

to manufacture instructions. 

H. Provisions shall be made for systems in high-noi se areas or areas with 

electrical interference environments.  

I. Adjustment/Alignment/Synchronization: Contractor  shall prepare for 

system activation by following manufacturer’s recom mended procedures 

for adjustment, alignment, or programming.  Prepare  each component in 

accordance with appropriate provisions of the compo nent’s installation, 

operations, and maintenance instructions.  

3.2 WIRELINE DATA TRANSMISSION 

A. Installation:  The Contractor shall install all system components 

including Owner furnished equipment, and appurtenan ces in accordance 

with the manufacturer’s instructions, ANSI C2 and a s shown, and shall 

furnish all necessary connectors, terminators, inte rconnections, 

services, and adjustments required for a complete a nd operable data 

transmission system.  

B. Identification and Labeling:  The Contractor sha ll supply permanent 

identification labels for each cable at each end th at will appear on 

the as-built drawings.  The labeling format shall b e identified and a 

complete record shall be provided to the Owner with  the final 

documentation.  Each cable shall be identified by t ype or signal being 

carried and termination points.  The labels shall b e printed on letter 

size label sheets that are self laminated vinyl tha t can be printed 

from a computer data base or spread sheet.  The lab els shall be E-Z 

code WES12112 or equivalent.  

C. The Contractor shall provide all personnel, equi pment, instrumentation, 

and supplies necessary to perform all testing. 

D. Transient Voltage Surge Suppressors (TVSS):  The  Contractor shall mount 

TVSS within 3 m (118 in) of equipment to be protect ed inside terminal 

cabinets or suitable NEMA 1 enclosures.  Terminate off-premise 

conductors on input side of device.  Connect the ou tput side of the 

device to the equipment to be protected.  Connect g round lug to a low 



BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

Electronic Personal Protection System 
28 26 00 - 13 

impedance earth ground (less than 10 ohms) via Numb er 12 AWG insulated, 

stranded copper conductor. 

E. Contractor’s Field Test:  The Contractor shall v erify the complete 

operation of the data transmission system during th e Contractor’s Field 

Testing.  Field test shall include a bit error rate  test.  The 

Contractor shall perform the test by sending a mini mum of 1,000,000 

bits of data on each DTM circuit and measuring the bit error rate.  The 

bit error rate shall not be greater than one (1) bi t out of each 

100,000 bits sent for each dial-up DTM circuit, and  one (1) bit out of 

1,000,000 bits sent for each leased or private DTM circuit.  The 

Contractor shall submit a report containing results  of the field test. 

F. Acceptance Test and Endurance Test:  The wire li ne data transmission 

system shall be tested as a part of the completed I DS and EECS during 

the Acceptance test and Endurance Test as specified . 

G. Identification and Labeling:  The Contractor sha ll supply 

identification tags or labels for each cable.  Cabl e shall be labeled 

at both end points and at intermediate hand holes, manholes, and 

junction boxes.  The labeling format shall be ident ified and a complete 

record shall be provided to the Owner with the fina l documentation.  

Each cable shall be identified with type of signal being carried and 

termination points. 

3.3 WIRING 

A. Wiring Method:  Install cables in raceways and a s otherwise indicated.  

Conceal raceways and wiring except in unfinished sp aces. 

B. Wiring within Enclosures:  Bundle, lace, and tra in conductors to 

terminal points with no excess and without exceedin g manufacturer's 

limitations on bending radii.  Provide and use laci ng bars and 

distribution spools. 

C. Splices, Taps, and Terminations:  For power and control wiring, use 

numbered terminal strips in junction, pull, and out let boxes; terminal 

cabinets; and equipment enclosures.  Tighten electr ical connectors and 

terminals according to manufacturer's published tor que-tightening 

values.  If manufacturer's torque values are not in dicated, use those 

specified in UL 486A and UL 486B. 

E. Grounding:  Provide independent-signal circuit g rounding recommended in 

writing by manufacturer. 
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3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory- authorized service 

representative to inspect field-assembled component s and equipment 

installation and supervise pretesting, testing, and  adjusting of video 

surveillance equipment. 

B. Inspection:  Verify that units and controls are properly installed, 

connected, and labeled, and that interconnecting wi res and terminals 

are identified. 

C. Test Schedule:  Schedule tests after pretesting has been successfully 

completed and system has been in normal functional operation for at 

least 14 days.  Provide a minimum of 10 days' notic e of test schedule. 

D. Operational Tests:  Perform operational system t ests to verify that 

system complies with Specifications.  Include all m odes of system 

operation.  Test equipment for proper operation in all functional 

modes. 

E. Remove and replace malfunctioning items and rete st as specified above. 

F. Record test results for each piece of equipment.  

G. Retest:  Correct deficiencies identified by test s and observations and 

retest until specified requirements are met. 

3.5 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12  months of date of 

Substantial Completion, provide on-site assistance in adjusting system 

to suit actual occupied conditions and to optimize performance of the 

installed equipment.  Tasks shall include, but are not limited to, the 

following: 

1. Check cable connections. 

2. Check proper operation of detectors.   

3. Recommend changes to walk trough detectors, X-ra y machines, and 

associated equipment to improve Owner' utilization of security 

access detection system. 

4. Provide a written report of adjustments and reco mmendations. 

3.6 CLEANING 

A. Clean installed items using methods and material s recommended in 

writing by manufacturer. 
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3.7 DEMONSTRATION 

A. Engage a factory-authorized service representati ve to train Owner's 

maintenance personnel to adjust, operate, and maint ain electronic 

personal protection system (EPSS) equipment. 

1. Train Owner's maintenance personnel on procedure s and schedules for 

troubleshooting, servicing, and maintaining equipme nt. 

2. Demonstrate methods of determining optimum align ment and adjustment 

of components and settings for system controls. 

3. Review equipment list and data in maintenance ma nuals.   

4. Conduct a minimum of four hours' training. 

3.8 COMMISIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 28 08 00 – COMMISSIONING OF ELECTRONIC S AFETY AND SECURITY 

SYSTEMS for all inspection, start up, and contracto r testing required 

above and required by the System Readiness Checklis t provided by the 

Commissioning Agent.   

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to Sectio n 28 08 00 – 

COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS and related 

sections for contractor responsibilities for system  commissioning. 

3.9 TESTS AND TRAINING 

A. All testing and training shall be compliant with  the VA General 

Requirements, Section 01 00 00, GENERAL REQUIREMENT S and Section 28 05 

00 COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY. 

 

-----END---- 
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SECTION 28 31 00 
FIRE DETECTION AND ALARM  

 
 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section of the specifications includes the furnishing, 

installation, and connection of the fire alarm equi pment to form a 

complete coordinated system ready for operation. It  shall include, but 

not be limited to, alarm initiating devices, alarm notification 

appliances, control units, fire safety control devi ces, annunciators, 

power supplies, and wiring as shown on the drawings  and specified. The 

fire alarm system shall not be combined with other systems such as 

building automation, energy management, security, e tc. 

 
B. Fire alarm systems shall comply with requirement s of the most recent VA 

FIRE PROTECTION DESIGN MANUAL and NFPA 72 unless va riations to NFPA 72 

are specifically identified within these contract d ocuments by the 

following notation: "variation". The design, system  layout, document 

submittal preparation, and supervision of installat ion and testing 

shall be provided by a technician that is certified  NICET level III or 

a registered fire protection engineer. The NICET ce rtified technician 

shall be on site for the supervision and testing of  the system. Factory 

engineers from the equipment manufacturer, thorough ly familiar and 

knowledgeable with all equipment utilized, shall pr ovide additional 

technical support at the site as required by the CO R/or his authorized 

representative. Installers shall have a minimum of 2 years experience 

installing fire alarm systems.  

 
C. Fire alarm signals: 

1. Building(s) 1 shall have an automatic digitized voice fire alarm 

signal with emergency manual voice override to noti fy occupants to 

evacuate. The digitized voice message shall identif y the area of the 

building (smoke zone) from which the alarm was init iated. 

2. Building(s) 1 shall have a general evacuation fi re alarm signal in 

accordance with ASA S3.41 to notify all occupants i n the respective 

building to evacuate. 

D. Alarm signals (by device), supervisory signals ( by device) and system 

trouble signals (by device not reporting) shall be distinctly 
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transmitted to the main fire alarm system control u nit located in the 

security dispatch fire and command center. 

 
E. The main fire alarm control unit shall automatic ally transmit alarm 

signals to a listed central station using a digital  alarm communicator 

transmitter in accordance with NFPA 72. 

 

1.2 SCOPE 

 

A. A fully addressable fire alarm system shall be d esigned and installed 

in accordance with the specifications and drawings.  Device location and 

wiring runs shown on the drawings are for reference  only unless 

specifically dimensioned. Actual locations shall be  in accordance with 

NFPA 72 and this specification. 

 
 

B.  The existing facility fire alarm system is a Notifi er 3030 system.  The 

contractor shall provide all necessary parts, wirin g, conduits, 

pullboxes, etc. in order to maintain and expand the  system.  Retain 

system vendor to provide wiring diagrams and floor plans with devices 

located per code 

C. All existing fire alarm equipment, wiring, devic es and sub-systems that 

are not shown to be reused shall be removed. All ex isting fire alarm 

conduit not reused shall be removed. 

D. Existing fire alarm bells, chimes, door holders,  120VAC duct smoke 

detectors, valve tamper switches and waterflow/pres sure switches may be 

reused only as specifically indicated on the drawin gs and provided the 

equipment: 

1. Meets this specification section 

2. Is UL listed or FM approved 

3. Is compatible with new equipment being installed  

4. Is verified as operable through contractor testi ng and inspection 

5. Is warranted as new by the contractor. 

E. Existing 120 VAC duct smoke detectors, waterflow /pressure switches, and 

valve tamper switches reused by the Contractor shal l be equipped with 

an addressable interface device compatible with the  new equipment being 

installed. 
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F. Existing reused equipment shall be covered as ne w equipment under the 

Warranty specified herein. 

G. Basic Performance: 

1. Alarm and trouble signals from each building fir e alarm control 

panel shall be digitally encoded by UL listed elect ronic devices 

onto a multiplexed communication system. 

2. Response time between alarm initiation (contact closure) and 

recording at the main fire alarm control unit (appe arance on 

alphanumeric read out) shall not exceed 5 seconds. 

3. The signaling line circuits (SLC) between buildi ng fire alarm 

control units shall be wired Style 7 in accordance with NFPA 72. 

Isolation shall be provided so that no more than on e building can be 

lost due to a short circuit fault. 

4. Initiating device circuits (IDC) shall be wired Style C in 

accordance with NFPA 72. 

5. Signaling line circuits (SLC) within buildings s hall be wired Style 

4 in accordance with NFPA 72. Individual signaling line circuits 

shall be limited to covering 22,500 square feet (2, 090 square 

meters) of floor space or 3 floors whichever is les s. 

6. Notification appliance circuits (NAC) shall be w ired Style Y in 

accordance with NFPA 72. 

1.3 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES. 

 Requirements for procedures for submittals.  

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r fire proofing wall 

penetrations.  

C. Section 08 71 00 - DOOR HARDWARE. For combinatio n Closer-Holders.  

D. Section 21 13 13 - WET-PIPE SPRINKLER SYSTEMS. R equirements for 

sprinkler systems. 

E. Section 28 05 00 – COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY. Requirements for general requirements tha t are common to more 

than one section in Division 28. 

F. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.   

G. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for grounding of equipment.   
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H. Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR  ELECTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.   

I. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.  

J. Section 28 08 00, COMMISIONING OF ELECTRONIC SAF ETY AND SECURITY 

SYSTEMS. Requirements for commissioning - systems r eadiness checklists, 

and training.  

K. Section 28 13 00, PHYSICAL ACCESS CONTROL SYSTEM S (PACS). Requirements 

for integration with physical access control system .  

1.4 SUBMITTALS 

A. General: Submit 5 copies in accordance with Sect ion 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26  05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

 
B. Drawings: 

1. Prepare drawings  to be delivered as .dwg format  files  and include 

all contractors information. Layering shall be by V A criteria as 

provided by the Contracting Officer’s Technical Rep resentative 

(COR).  Bid drawing files on will be provided to th e Contractor at 

the pre-construction meeting. The contractor shall be responsible 

for verifying all critical dimensions shown on the drawings provided 

by VA. 

 
2. Floor plans: Provide locations of all devices (w ith device number at 

each addressable device corresponding to control un it programming), 

appliances, panels, equipment, junction/terminal ca binets/boxes, 

risers, electrical power connections, individual ci rcuits and 

raceway routing, system zoning; number, size, and t ype of raceways 

and conductors in each raceway; conduit fill calcul ations with cross 

section area percent fill for each type and size of  conductor and 

raceway. Only those devices connected and incorpora ted into the 

final system shall be on these floor plans. Do not show any removed 

devices on the floor plans. Show all interfaces for  all fire safety 

functions. 

3. Riser diagrams: Provide, for the entire system, the number, size and 

type of riser raceways and conductors in each riser  raceway and 

number of each type device per floor and zone. Show  door holder 

interface, elevator control interface, HVAC shutdow n interface, fire 
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extinguishing system interface, and all other fire safety 

interfaces. Show wiring Styles on the riser diagram  for all 

circuits. Provide diagrams both on a per building a nd campus wide 

basis. 

4. Detailed wiring diagrams: Provide for control pa nels, modules, power 

supplies, electrical power connections, auxiliary r elays and 

annunciators showing termination identifications, s ize and type 

conductors, circuit boards, LED lamps, indicators, adjustable 

controls, switches, ribbon connectors, wiring harne sses, terminal 

strips and connectors, spare zones/circuits. Diagra ms shall be drawn 

to a scale sufficient to show spatial relationships  between 

components, enclosures and equipment configuration.  

5. Two weeks prior to final inspection, the Contrac tor shall deliver to 

the COR 3 sets of as-built drawings and one set of the as-built 

drawing computer files with .dwg formatAs-built dra wings (floor 

plans) shall show all new and/or existing conduit u sed for the fire 

alarm system. 

C. Manuals: 

1. Submit simultaneously with the shop drawings, co mpanion copies of 

complete maintenance and operating manuals includin g technical data 

sheets for all items used in the system, power requ irements, device 

wiring diagrams, dimensions, and information for or dering 

replacement parts. 

a. Wiring diagrams shall have their terminals ident ified to 

facilitate installation, operation, expansion and m aintenance. 

b. Wiring diagrams shall indicate internal wiring f or each item of 

equipment and the interconnections between the item s of 

equipment. 

c. Include complete listing of all software used an d installation 

and operation instructions including the input/outp ut matrix 

chart. 

d. Provide a clear and concise description of opera tion that gives, 

in detail, the information required to properly ope rate, inspect, 

test and maintain the equipment and system. Provide  all 

manufacturer's installation limitations including b ut not limited 

to circuit length limitations. 

e. Complete listing of all digitized voice messages . 
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f. Provide standby battery calculations under norma l operating and 

alarm modes. Battery calculations shall include the  magnets for 

holding the doors open for one minute. 

g. Include information indicating who will provide emergency service 

and perform post contract maintenance. 

h. Provide a replacement parts list with current pr ices. Include a 

list of recommended spare parts, tools, and instrum ents for 

testing and maintenance purposes. 

i. A computerized preventive maintenance schedule f or all equipment. 

The schedule shall be provided on disk in a compute r format 

acceptable to the VAMC and shall describe the proto col for 

preventive maintenance of all equipment. The schedu le shall 

include the required times for systematic examinati on, adjustment 

and cleaning of all equipment. A print out of the s chedule shall 

also be provided in the manual. Provide the disk in  a pocket 

within the manual. 

j. Furnish manuals in 3 ring loose-leaf binder or m anufacturer's 

standard binder. 

k. A print out for all devices proposed on each sig naling line 

circuit with spare capacity indicated. 

2. Two weeks prior to final inspection, deliver 4 c opies of the final 

updated maintenance and operating manual to the COR . 

a. The manual shall be updated to include any infor mation 

necessitated by the maintenance and operating manua l approval. 

b. Complete "As installed" wiring and schematic dia grams shall be 

included that shows all items of equipment and thei r 

interconnecting wiring. Show all final terminal ide ntifications. 

c. Complete listing of all programming information,  including all 

control events per device including an updated inpu t/output 

matrix. 

d. Certificate of Installation as required by NFPA 72 for each 

building. The certificate shall identify any variat ions from the 

National Fire Alarm Code. 

e. Certificate from equipment manufacturer assuring  compliance with 

all manufacturers installation requirements and sat isfactory 

system operation. 

D. Certifications: 
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1. Together with the shop drawing submittal, submit  the technician's 

NICET level III fire alarm certification as well as  certification 

from the control unit manufacturer that the propose d performer of 

contract maintenance is an authorized representativ e of the major 

equipment manufacturer. Include in the certificatio n the names and 

addresses of the proposed supervisor of installatio n and the 

proposed performer of contract maintenance. Also in clude the name 

and title of the manufacturer’s representative who makes the 

certification. 

2. Together with the shop drawing submittal, submit  a certification 

from either the control unit manufacturer or the ma nufacturer of 

each component (e.g., smoke detector) that the comp onents being 

furnished are compatible with the control unit. 

3. Together with the shop drawing submittal, submit  a certification 

from the major equipment manufacturer that the wiri ng and connection 

diagrams meet this specification, UL and NFPA 72 re quirements. 

1.5 WARRANTY 

 All work performed and all material and equipment furnished under this 

contract shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer. 

1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendme nts, addenda, 

revisions, supplements and errata) form a part of t his specification to 

the extent referenced. The publications are referen ced in text by the 

basic designation only and the latest editions of t hese publications 

shall be applicable. 

B. National Fire Protection Association (NFPA): 

NFPA 13 ................Standard for the Installati on of Sprinkler 

Systems, 2010 edition 

NFPA 14 ................  Standard for the Installation of Standpipes and 

Hose Systems, 2010 edition 

NFPA 20 ................  Standard for the Installation of Stationary 

Pumps for Fire Protection, 2010 edition 

NFPA 70.................National Electrical Code (N EC), 2011 edition 

NFPA 72.................National Fire Alarm Code, 2 010 edition 
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NFPA 90A................Standard for the Installati on of Air 

Conditioning and Ventilating Systems, 2012 

edition 

NFPA 101................Life Safety Code, 2012 edit ion 

C. Underwriters Laboratories, Inc. (UL): Fire Prote ction Equipment 

Directory  

D. Factory Mutual Research Corp (FM): Approval Guid e, 2007-2011 

E. American National Standards Institute (ANSI): 

S3.41...................Audible Emergency Evacuatio n Signal, 1990 

edition, reaffirmed 2008 

F. International Code Council, International Buildi ng Code (IBC), 2009 

edition  

PART 2 - PRODUCTS  

2.1 EQUIPMENT AND MATERIALS, GENERAL 

A. All equipment and components shall be new and th e manufacturer's 

current model. All equipment shall be tested and li sted by Underwriters 

Laboratories, Inc. or Factory Mutual Research Corpo ration for use as 

part of a fire alarm system. The authorized represe ntative of the 

manufacturer of the major equipment shall certify t hat the installation 

complies with all manufacturers’ requirements and t hat satisfactory 

total system operation has been achieved. 

2.2 CONDUIT, BOXES, AND WIRE 

A. Conduit shall be in accordance with Section 28 0 5 28.33 CONDUIT AND 

BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY and as  follows: 

1. All new conduits shall be installed in accordanc e with NFPA 70. 

2. Conduit fill shall not exceed 40 percent of inte rior cross sectional 

area. 

3. All new conduits shall be 3/4 inch (19 mm) minim um. 

B. Wire: 

1. Wiring shall be in accordance with NEC article 7 60, Section 28 05 

13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, and as 

recommended by the manufacturer of the fire alarm s ystem. All wires 

shall be color coded. Number and size of conductors  shall be as 

recommended by the fire alarm system manufacturer, but not less than 

18 AWG for initiating device circuits and 14 AWG fo r notification 

device circuits. 
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2. Addressable circuits and wiring used for the mul tiplex communication 

loop shall be twisted and shielded unless specifica lly excepted by 

the fire alarm equipment manufacturer in writing.  

3. Any fire alarm system wiring that extends outsid e of a building 

shall have additional power surge protection to pro tect equipment 

from physical damage and false signals due to light ning, voltage and 

current induced transients. Protection devices shal l be shown on the 

submittal drawings and shall be UL listed or in acc ordance with 

written manufacturer's requirements. 

4. All wire or cable used in underground conduits i ncluding those in 

concrete shall be listed for wet locations. 

C. Terminal Boxes, Junction Boxes, and Cabinets: 

1. Shall be galvanized steel in accordance with UL requirements. 

2. All boxes shall be sized and installed in accord ance with NFPA 70. 

3. covers shall be repainted red in accordance with  Section 09 91 00, 

PAINTING and shall be identified with white marking s as "FA" for 

junction boxes and as "FIRE ALARM SYSTEM" for cabin ets and terminal 

boxes. Lettering shall be a minimum of 3/4 inch (19  mm) high. 

4. Terminal boxes and cabinets shall have a volume 50 percent greater 

than required by the NFPA 70. Minimum sized wire sh all be considered 

as 14 AWG for calculation purposes. 

5. Terminal boxes and cabinets shall have identifie d pressure type 

terminal strips and shall be located at the base of  each riser. 

Terminal strips shall be labeled as specified or as  approved by the 

COR. 

2.3 FIRE ALARM CONTROL UNIT 

A. General: 

1. Each building expansion shall be served by an ex isting fire alarm 

control unit and shall operate as a supervised zone d fire alarm 

system. 

2. Each power source shall be supervised from the o ther source for loss 

of power. 

3. All circuits shall be monitored for integrity. 

4. Visually and audibly annunciate any trouble cond ition including, but 

not limited to main power failure, grounds and syst em wiring 

derangement. 
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5. Transmit digital alarm information to the main f ire alarm control 

unit. 

B. Enclosure: 

1. The control unit shall be housed in a cabinet su itable for both 

recessed and surface mounting. Cabinet and front sh all be corrosion 

protected, given a rust-resistant prime coat, and m anufacturer's 

standard finish. 

2. Cabinet shall contain all necessary relays, term inals, lamps, and 

legend plates to provide control for the system. 

 
C. Power Supply: 

1. The control unit shall derive its normal power f rom a 120 volt, 60 

Hz dedicated supply connected to the emergency powe r system. Standby 

power shall be provided by a 24 volt DC battery as hereinafter 

specified.  The normal power shall be transformed, rectified, 

coordinated, and interfaced with the standby batter y and charger. 

2. The door holder power shall be arranged so that momentary or 

sustained loss of main operating power shall not ca use the release 

of any door. 

3. Power supply for smoke detectors shall be taken from the fire alarm 

control unit. 

4. Provide protectors to protect the fire alarm equ ipment from damage 

due to lightning or voltage and current transients.  

5. Provide new separate and direct ground lines to the outside to 

protect the equipment from unwanted grounds. 

D. Circuit Supervision: Each alarm initiating devic e circuit, signaling 

line circuit, and notification appliance circuit, s hall be supervised 

against the occurrence of a break or ground fault c ondition in the 

field wiring. These conditions shall cause a troubl e signal to sound in 

the control unit until manually silenced by an off switch. 

E. Supervisory Devices: All sprinkler system valves , standpipe control 

valves, post indicator valves (PIV), and main gate valves shall be 

supervised for off-normal position. Closing a valve  shall sound a 

supervisory signal at the control unit until silenc ed by an off switch. 

The specific location of all closed valves shall be  identified at the 

control unit. Valve operation shall not cause an al arm signal. Low air 

pressure switches and duct detectors shall be monit ored as supervisory 
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signals. The power supply to the elevator shunt tri p breaker shall be 

monitored by the fire alarm system as a supervisory  signal. 

F. Trouble signals: 

1. Arrange the trouble signals for automatic reset (non-latching). 

2. System trouble switch off and on lamps shall be visible through the 

control unit door. 

G. Function Switches: Provide the following switche s in addition to any 

other switches required for the system: 

1. Remote Alarm Transmission By-pass Switch: Shall prevent transmission 

of all signals to the main fire alarm control unit when in the "off" 

position. A system trouble signal shall be energize d when switch is 

in the off position. 

2. Alarm Off Switch: Shall disconnect power to alar m notification 

circuits on the local building alarm system. A syst em trouble signal 

shall be activated when switch is in the off positi on.  

3. Trouble Silence Switch: Shall silence the troubl e signal whenever 

the trouble silence switch is operated. This switch  shall not reset 

the trouble signal. 

4. Reset Switch: Shall reset the system after an al arm, provided the 

initiating device has been reset. The system shall lock in alarm 

until reset. 

5. Lamp Test Switch: A test switch or other approve d convenient means 

shall be provided to test the indicator lamps. 

6. Drill Switch: Shall activate all notification de vices without 

tripping the remote alarm transmitter. This switch is required only 

for general evacuation systems specified herein. 

7. Door Holder By-Pass Switch: Shall prevent doors from releasing 

during fire alarm tests. A system trouble alarm sha ll be energized 

when switch is in the abnormal position. 

8. Elevator recall By-Pass Switch: Shall prevent th e elevators from 

recalling upon operation of any of the devices inst alled to perform 

that function. A system trouble alarm shall be ener gized when the 

switch is in the abnormal position. 

9. HVAC/Smoke Damper By-Pass: Provide a means to di sable HVAC fans from 

shutting down and/or smoke dampers from closing upo n operation of an 

initiating device designed to interconnect with the se devices. 

H. Remote Transmissions: 
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1. Provide capability and equipment for transmissio n of alarm, 

supervisory and trouble signals to the main fire al arm control unit. 

2. Transmitters shall be compatible with the system s and equipment they 

are connected to such as timing, operation and othe r required 

features. 

 
I. Remote Control Capability: Each building fire al arm control unit shall 

be installed and programmed so that each must be re set locally after an 

alarm, before the main fire alarm control unit can be reset. After the 

local building fire alarm control unit has been res et, then the all 

system acknowledge, reset, silence or disabling fun ctions can be 

operated by the main fire alarm control unit 

J. System Expansion: Design the control units and e nclosures so that the 

system can be expanded in the future (to include th e addition of 20 

percent more alarm initiating, alarm notification a nd door holder 

circuits) without disruption or replacement of the existing control 

unit and secondary power supply. 

 
2.4 ANNUNCIATION 

A. Annunciator, Alphanumeric Type (System): 

1. Shall be a supervised, LCD display containing a minimum of 2 lines 

of 40 characters for alarm annunciation in clear En glish text. 

2. Message shall identify building number, floor, z one, etc on the 

first line and device description and status (pull station, smoke 

detector, waterflow alarm or trouble condition) on the second line. 

3. The initial alarm received shall be indicated as  such. 

4. A selector switch shall be provided for viewing subsequent alarm 

messages. 

5. The display shall be UL listed for fire alarm ap plication. 

 
6. Annunciators shall display information for all b uildings connected 

to the system. Local building annunciators, for gen eral evacuation 

system buildings, shall be permitted when shown on the drawings and 

approved by the COR. 

 

2.6 VOICE COMMUNICATION SYSTEM (VCS) 

A. General: 
1. An emergency voice communication system shall be  installed 

throughout Building 1. 
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2. Upon receipt of an alarm signal from the buildin g fire alarm system, 

the VCS shall automatically transmit a pre-recorded  fire alarm 

message throughout the floor in alarm, the floor ab ove, and the 

floor below. 

3. A digitized voice module shall be used to store each prerecorded 

message. 

 
4. The VCS shall be arranged as a single channel sy stem. 

5. The VCS shall supervise all speaker circuits, co ntrol equipment, 

remote audio control equipment, and amplifiers. 

B. Speaker Circuit Arrangement: 

1. Speaker circuits shall be arranged such that the re is one speaker 

circuit per smoke zone. 

2. Audio amplifiers and control equipment shall be electrically 

supervised for normal and abnormal conditions. 

3. Speaker circuits shall be either 25 VRMS or 70.7  VRMS with a minimum 

of 50 percent spare power available.   

4. Speaker circuits and control equipment shall be arranged such that 

loss of any one speaker circuit will not cause the loss of any other 

speaker circuit in the system. 

C. Digitized Voice Module (DVM): 

1. The Digitized Voice Module shall provide prereco rded digitized 

evacuation and instructional messages. The messages  shall be 

professionally recorded and approved by the COR pri or to 

programming. 

2. The DVM shall be configured to automatically out put to the desired 

circuits following a 10-second slow whoop alert ton e. 

3. Prerecorded magnetic taped messages and tape pla yers are not 

permitted. 

4. The digitized message capacity shall be no less than 15 second in 

length. 

5. The digitized message shall be transmitted 3 tim es. 

6. The DVM shall be supervised for operational stat us. 

7. Failure of the DVM shall result in the transmiss ion of a constant 

alarm tone. 

8. The DVM memory shall have a minimum 50 percent s pare capacity after 

those messages identified in this section are recor ded.  Multiple 

DVM's may be used to obtain the required capacity. 
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D. Audio Amplifiers: 

1. Audio Amplifiers shall provide a minimum of 50 W atts at either 25 or 

70.7 VRMS output voltage levels. 

2. Amplifiers shall be continuously supervised for operational status. 

3. Amplifiers shall be configured for either single  or dual channel 

application. 

4. Each audio output circuit connection shall be co nfigurable for Style 

X. 

5. A minimum of 50 percent spare output capacity sh all be available for 

each amplifier. 

E. Tone Generator(s): 

1. Tone Generator(s) shall be capable of providing a distinctive 3-

pulse temporal pattern fire alarm signal as well as  a slow whoop. 

2. Tone Generator(s) shall be continuously supervis ed for operational 

status. 

2.7 ALARM NOTIFICATION APPLIANCES 

A. Bells: 

1. Shall be electric, single-stroke or vibrating, h eavy-duty, 

under-dome, solenoid type. 

2. Unless otherwise shown on the drawings, shall be  6 inches (150 mm) 

diameter and have a minimum nominal rating of 80 dB A at 10 feet 

(3,000 mm). 

3. Mount on removable adapter plates on outlet boxe s. 

4. Bells located outdoors shall be weatherproof typ e with metal housing 

and protective grille. 

5. Each bell circuit shall have a minimum of 20 per cent spare capacity. 

 
B. Speakers: 

1. Shall operate on either 25 VRMS or 70.7 VRMS wit h field selectable 

output taps from 0.5 to 2.0W and originally install ed at the 1/2 

watt tap. Speakers shall provide a minimum sound ou tput of 80 dBA at 

10 feet (3,000 mm) with the 1/2 watt tap. 

2. Frequency response shall be a minimum of 400 HZ to 4,000 HZ. 

3. Four inches (100 mm) or 8 inches (200 mm) cone t ype speakers ceiling 

mounted with white colored baffles in areas with su spended ceilings 

and wall mounted in areas without ceilings. 

C. Strobes: 
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1. Xenon flash tube type minimum 15 candela in toil et rooms and 75 

candela in all other areas with a flash rate of 1 H Z. Strobes shall 

be synchronized where required by the National Fire  Alarm Code (NFPA 

72). 

2. Backplate shall be red with 1/2 inch (13 mm) per manent red letters. 

Lettering to read "Fire", be oriented on the wall o r ceiling 

properly, and be visible from all viewing direction s. 

3. Each strobe circuit shall have a minimum of 20 p ercent spare 

capacity. 

4. Strobes may be combined with the audible notific ation appliances 

specified herein. 

D. Fire Alarm Horns: 

1. Shall be electric, utilizing solid state electro nic technology 

operating on a nominal 24 VDC. 

2. Shall be a minimum nominal rating of 80 dBA at 1 0 feet (3,000 mm). 

3. Mount on removable adapter plates on conduit box es. 

4. Horns located outdoors shall be of weatherproof type with metal 

housing and protective grille. 

5. Each horn circuit shall have a minimum of 20 per cent spare capacity. 

2.8 ALARM INITIATING DEVICES 

A. Manual Fire Alarm Stations: 

1. Shall be non-breakglass, address reporting type.  

2. Station front shall be constructed of a durable material such as 

cast or extruded metal or high impact plastic. Stat ions shall be 

semi-flush type. 

 
3. Stations shall be of single action pull down typ e with suitable 

operating instructions provided on front in raised or depressed 

letters, and clearly labeled "FIRE." 

4. Operating handles shall be constructed of a dura ble material. On 

operation, the lever shall lock in alarm position a nd remain so 

until reset.  A key shall be required to gain front  access for 

resetting, or conducting tests and drills. 

5. Unless otherwise specified, all exposed parts sh all be red in color 

and have a smooth, hard, durable finish. 
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B. Smoke Detectors: 

1. Smoke detectors shall be photoelectric type and UL listed for use 

with the fire alarm control unit being furnished. 

2. Smoke detectors shall be addressable type comply ing with applicable 

UL Standards for system type detectors. Smoke detec tors shall be 

installed in accordance with the manufacturer's rec ommendations and 

NFPA 72. 

3. Detectors shall have an indication lamp to denot e an alarm 

condition.  Provide remote indicator lamps and iden tification plates 

where detectors are concealed from view. Locate the  remote indicator 

lamps and identification plates flush mounted on wa lls so they can 

be observed from a normal standing position. 

4. All spot type and duct type detectors installed shall be of the 

photoelectric type. 

5. Photoelectric detectors shall be factory calibra ted and readily 

field adjustable. The sensitivity of any photoelect ric detector 

shall be factory set at 3.0 plus or minus 0.25 perc ent obscuration 

per foot. 

6. Detectors shall provide a visual trouble indicat ion if they drift 

out of sensitivity range or fail internal diagnosti cs. Detectors 

shall also provide visual indication of sensitivity  level upon 

testing. Detectors, along with the fire alarm contr ol units shall be 

UL listed for testing the sensitivity of the detect ors. 

C. Heat Detectors: 

1. Heat detectors shall be of the addressable resto rable rate 

compensated fixed-temperature spot type.  

2. Detectors shall have a minimum smooth ceiling ra ting of 2,500 square 

feet (230 square meters). 

D. Water Flow and Pressure Switches: 

1. Wet pipe water flow switches and dry pipe alarm pressure switches 

for sprinkler systems shall be connected to the fir e alarm system by 

way of an address reporting interface device. 

2. All new water flow switches shall be of a single  manufacturer and 

series and non-accumulative retard type. See Sectio n 21 12 00, FIRE-

SUPPRESSION STANDPIPES and Section 21 13 13, WET-PI PE SPRINKLER 

SYSTEMS for new switches added. Connect all switche s shown on the 

approved shop drawings. 
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3. All new switches shall have an alarm transmissio n delay time that is 

conveniently adjustable from 0 to 60 seconds. Initi al settings shall 

be 30-45 seconds. Timing shall be recorded and docu mented during 

testing. 

E. Extinguishing System Connections: 

1. Kitchen Range Hood and Duct Suppression Systems:  

a. Each suppression system shall be equipped with a  micro-switch 

connected to the building fire alarm control unit. Discharge of a 

suppression system shall automatically send a alarm  signal to the 

building fire detection and alarm system for annunc iation. 

b. Operation of this suppression system shall also automatically 

shut off all sources of fuel and heat to all equipm ent requiring 

protection under the same hood. 

2. Each gaseous suppression system shall be monitor ed for system alarm 

and system trouble conditions via addressable inter face devices. 

2.9 SUPERVISORY DEVICES 

A. Duct Smoke Detectors: 

1. Duct smoke detectors shall be provided and conne cted by way of an 

address reporting interface device. Detectors shall  be provided with 

an approved duct housing mounted exterior to the du ct, and shall 

have perforated sampling tubes extending across the  full width of 

the duct (wall to wall). Detector placement shall b e such that there 

is uniform airflow in the cross section of the duct . 

2. Interlocking with fans shall be provided in acco rdance with NFPA 90A 

and as specified hereinafter under Part 3.2, "TYPIC AL OPERATION".  

3. Provide remote indicator lamps, key test station s and identification 

nameplates (e.g. "DUCT SMOKE DETECTOR AHU-X") for a ll duct 

detectors. Locate key test stations in plain view o n walls or 

ceilings so that they can be observed and operated from a normal 

standing position. 

B. Sprinkler and Standpipe System Supervisory Switc hes: 

1. Each sprinkler system water supply control valve , riser valve or 

zone control valve, and each standpipe system riser  control valve 

shall be equipped with a supervisory switch. Standp ipe hose valves, 

and test and drain valves shall not be equipped wit h supervisory 

switches. 
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2. PIV (post indicator valve) or main gate valve sh all be equipped with 

a supervisory switch. 

3. Valve supervisory switches shall be connected to  the fire alarm 

system by way of address reporting interface device . See Section 21 

13 13, WET-PIPE SPRINKLER SYSTEMS for new switches to be added. 

Connect tamper switches for all control valves show n on the approved 

shop drawings. 

4. The mechanism shall be contained in a weatherpro of die-cast aluminum 

housing that shall provide a 3/4 inch (19 mm) tappe d conduit 

entrance and incorporate the necessary facilities f or attachment to 

the valves. 

5. The entire installed assembly shall be tamper-pr oof and arranged to 

cause a switch operation if the housing cover is re moved or if the 

unit is removed from its mounting. 

6. Where dry-pipe sprinkler systems are installed, high and low air 

pressure switches shall be provided and monitored b y way of an 

address reporting interface devices. 

2.10 ADDRESS REPORTING INTERFACE DEVICE 

A. Shall have unique addresses that reports directl y to the building fire 

alarm panel. 

B. Shall be configurable to monitor normally open o r normally closed 

devices for both alarm and trouble conditions. 

C. Shall have terminal designations clearly differe ntiating between the 

circuit to which they are reporting from and the de vice that they are 

monitoring. 

D. Shall be UL listed for fire alarm use and compat ibility with the panel 

to which they are connected. 

E. Shall be mounted in weatherproof housings if mou nted exterior to a 

building. 

2.11 SMOKE BARRIER DOOR CONTROL 

A. Electromagnetic Door Holders: 

1. New Door Holders shall be standard wall mounted electromagnetic 

type. In locations where doors do not come in conta ct with the wall 

when in the full open position, an extension post s hall be added to 

the door bracket. 

2. Operation shall be by 24 volt DC supplied from a  battery located at 

the fire alarm control unit. Door holders shall be coordinated as to 
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voltage, ampere drain, and voltage drop with the ba ttery, battery 

charger, wiring and fire alarm system for operation  as specified. 

B. A maximum of twelve door holders shall be provid ed for each circuit. 

Door holders shall be wired to allow releasing door s by smoke zone. 

C. Door holder control circuits shall be electrical ly supervised. 

D. Smoke detectors shall not be incorporated as an integral part of door 

holders. 

2.12 UTILITY LOCKS AND KEYS: 

A. All key operated test switches, control units, a nnunciator panels and 

lockable cabinets shall be provided with a single s tandardized utility 

lock and key. 

B. Key-operated manual fire alarm stations shall ha ve a single 

standardized lock and key separate from the control  equipment. 

C. All keys shall be delivered to the COR. 

2.13 SPARE AND REPLACEMENT PARTS 

 
A. Provide spare and replacement parts as follows: 

1. Manual pull stations - 2 

4. Fire alarm strobes - 2 

6. Fire alarm speakers/strobe - 2 

7. Smoke detectors - 2 

8. Duct smoke detectors with all appurtenances - 1 

9. Sprinkler system water flow switch - 1 of each s ize 

10. Sprinkler system water pressure switch - 1 of e ach type 

11. Sprinkler valve tamper switch - 1 of each type 

15. 2.5 oz containers aerosol smoke - 4 

18. Monitor modules - 1 

19. Control modules - 1 

20. Fire alarm SLC cable (same as installed) – 500 feet (152 m) 

B. Spare and replacement parts shall be in original  packaging and 

submitted to the COR. 

C. Furnish and install a storage cabinet of suffici ent size and suitable 

for storing spare equipment. Doors shall include a pad locking device. 

Padlock to be provided by the VA. Location of cabin et to be determined 

by the COR. 

D. Provide to the VA, all hardware, software, progr amming tools, license 

and documentation necessary to permanently modify t he fire alarm system 

on site. The minimum level of modification includes  addition and 
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deletion of devices, circuits, zones and changes to  system description, 

system operation, and digitized evacuation and inst ructional messages. 

 

 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Installation shall be in accordance with NFPA 70 , 72, 90A, and 101 as 

shown on the drawings, and as recommended by the ma jor equipment 

manufacturer. Fire alarm wiring shall be installed in conduit. All 

conduit and wire shall be installed in accordance w ith, Section 28 05 

13 CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, Section 28 

05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section 

28 05 28.33 CONDUIT AND BACKBOXES FOR ELECTRONIC SA FETY AND SECURITY, 

and all penetrations of smoke and fire barriers sha ll be protected as 

required by Section 07 84 00, FIRESTOPPING. 

B. All conduits, junction boxes, conduit supports a nd hangers shall be 

concealed in finished areas and may be exposed in u nfinished areas. 

C. All new and reused exposed conduits shall be pai nted in accordance with 

Section 09 91 00, PAINTING to match surrounding fin ished areas and red 

in unfinished areas.  

D. All existing accessible fire alarm conduit not r eused shall be removed. 

E. Existing devices that are reused shall be proper ly mounted and 

installed. Where devices are installed on existing shallow backboxes, 

extension rings of the same material, color and tex ture of the new fire 

alarm devices shall be used. Mounting surfaces shal l be cut and patched 

in accordance with Section 01 00 00, GENERAL REQUIR EMENTS, Restoration, 

and be re-painted in accordance with Section 09 91 00, PAINTING as 

necessary to match existing. 

F. All fire detection and alarm system devices, con trol units and remote 

annunciators shall be flush mounted when located in  finished areas and 

may be surface mounted when located in unfinished a reas. Exact 

locations are to be approved by the COR. 

G. Speakers shall be wall mounted. 

H. Strobes shall be flush wall mounted with the bot tom of the unit located 

80 inches (2,000 mm) above the floor or 6 inches (1 50 mm) below 

ceiling, whichever is lower. Locate and mount to ma intain a minimum 36 

inches (900 mm) clearance from side obstructions. 
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I. Manual pull stations shall be installed not less  than 42 inches (1,050 

mm) or more than 48 inches (1,200 mm) from finished  floor to bottom of 

device and within 60 inches (1,500 mm) of a stairwa y or an exit door. 

J. Where possible, locate water flow and pressure s witches a minimum of 12 

inches (300 mm) from a fitting that changes the dir ection of the flow 

and a minimum of 36 inches (900 mm) from a valve. 

K. Mount valve tamper switches so as not to interfe re with the normal 

operation of the valve and adjust to operate within  2 revolutions 

toward the closed position of the valve control, or  when the stem has 

moved no more than 1/5 of the distance from its nor mal position. 

L. Connect flow and tamper switches installed under  Section 21 13 13, WET-

PIPE SPRINKLER SYSTEMS. 

M. Connect combination closer-holders installed und er Section 08 71 00, 

DOOR HARDWARE.   

3.2 TYPICAL OPERATION 

 
A. Activation of any manual pull station, water flo w or pressure switch, 

heat detector, kitchen hood suppression system, gas eous suppression 

system, or smoke detector shall cause the following  operations to 

occur: 

1. Operate the emergency voice communication system  in Buildings 1 . 

For sprinkler protected buildings, flash strobes co ntinuously only 

in the zone of alarm. 2. Continuously sound a tempo ral pattern 

general alarm and flash all strobes in the building  in alarm until 

reset at the local fire alarm control unit in Build ings 1 . 

3. Release only the magnetic door holders in the sm oke zone after the 

alert signal. 

4. Transmit a separate alarm signal, via the main f ire alarm control 

unit to the fire department. 

5. Unlock the electrically locked exit doors within  the zone of alarm. 

B. Heat detectors in elevator machine rooms shall, in addition to the 

above functions, disconnect all power to all elevat ors served by that 

machine room after a time delay. The time delay sha ll be programmed 

within the fire alarm system programming and be equ al to the time it 

takes for the car to travel from the highest to the  lowest level, plus 

10 seconds. 
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C. Smoke detectors in the primary elevator lobbies of Buildings 1 shall, 

in addition to the above functions, return all elev ators in the bank to 

the secondary floor. 

D. Smoke detectors in the remaining elevator lobbie s, elevator machine 

room, or top of hoistway shall, in addition to the above functions, 

return all elevators in the bank to the primary flo or. 

E. Operation of a smoke detector at a corridor door  used for automatic 

closing shall also release only the magnetic door h olders in that smoke 

zone.  Operation of a smoke detector at a shutter u sed for automatic 

closing shall also release only the shutters in tha t smoke zone. 

F. Operation of duct smoke detectors shall cause a system supervisory 

condition and shut down the ventilation system and close the associated 

smoke dampers as appropriate. 

G. Operation of any sprinkler or standpipe system v alve supervisory 

switch, high/low air pressure switch, or fire pump alarm switch shall 

cause a system supervisory condition. 

H. Alarm verification shall not be used for smoke d etectors installed for 

the purpose of early warning. 

3.3 TESTS 

A. Provide the service of a NICET level III, compet ent, factory-trained 

engineer or technician authorized by the manufactur er of the fire alarm 

equipment to technically supervise and participate during all of the 

adjustments and tests for the system. Make all adju stments and tests in 

the presence of the COR. 

B. When the systems have been completed and prior t o the scheduling of the 

final inspection, furnish testing equipment and per form the following 

tests in the presence of the COR. When any defects are detected, make 

repairs or install replacement components, and repe at the tests until 

such time that the complete fire alarm systems meet s all contract 

requirements. After the system has passed the initi al test and been 

approved by the COR, the contractor may request a f inal inspection. 

1. Before energizing the cables and wires, check fo r correct 

connections and test for short circuits, ground fau lts, continuity, 

and insulation. 

2. Test the insulation on all installed cable and w iring by standard 

methods as recommended by the equipment manufacture r.  
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3. Run water through all flow switches. Check time delay on water flow 

switches. Submit a report listing all water flow sw itch operations 

and their retard time in seconds. 

4. Open each alarm initiating and notification circ uit to see if 

trouble signal actuates. 

5. Ground each alarm initiation and notification ci rcuit and verify 

response of trouble signals. 

3.4 FINAL INSPECTION AND ACCEPTANCE 

A. Prior to final acceptance a minimum 30 day "burn -in" period shall be 

provided. The purpose shall be to allow equipment t o stabilize and 

potential installation and software problems and eq uipment malfunctions 

to be identified and corrected. During this diagnos tic period, all 

system operations and malfunctions shall be recorde d. Final acceptance 

will be made upon successful completion of the "bur n-in" period and 

where the last 14 days is without a system or equip ment malfunction. 

B. At the final inspection a factory trained repres entative of the 

manufacturer of the major equipment shall repeat th e tests in Article 

3.3 TESTS and those required by NFPA 72. In additio n the representative 

shall demonstrate that the systems function properl y in every respect. 

The demonstration shall be made in the presence of a VA representative. 

3.5 INSTRUCTION 

A. The manufacturer's authorized representative sha ll provide instruction 

and training to the VA as follows: 

1. Six 1-hour sessions to engineering staff, securi ty police and 

central attendant personnel for simple operation of  the system. Two 

sessions at the start of installation, 2 sessions a t the completion 

of installation and 2 sessions 3 months after the c ompletion of 

installation. 

2. Four 2-hour sessions to engineering staff for de tailed operation of 

the system. Two sessions at the completion of insta llation and 2 

sessions 3 months after the completion of installat ion. 

3. Three 8-hour sessions to electrical technicians for maintaining, 

programming, modifying, and repairing the system at  the completion 

of installation and one 8-hour refresher session 3 months after the 

completion of installation. 

B. The Contractor and/or the Systems Manufacturer's  representative shall 

provide a typewritten "Sequence of Operation" inclu ding a trouble 
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shooting guide of the entire system for submittal t o the VA. The 

sequence of operation will be shown for each input in the system in a 

matrix format and provided in a loose leaf binder. When reading the 

sequence of operation, the reader will be able to q uickly and easily 

determine what output will occur upon activation of  any input in the 

system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A 

to NFPA 72. 

C. Furnish the services of a competent instructor f or instructing 

personnel in the programming requirements necessary  for system 

expansion. Such programming shall include addition or deletion of 

devices, zones, indicating circuits and printer/dis play text. 

PART 4 - SCHEDULES 

4.1 SMOKE ZONE DESCRIPTIONS: 

 
4.2 DIGITIZED VOICE MESSAGES: 

A. Digitized voice messages shall be provided for e ach smoke zone of 

Buildings 1. The messages shall be arranged with a 3 second alert tone, 

a "Code Red message and a description of the fire a larm area (building 

number, floor, level and smoke zone). A sample of s uch a message is as 

follows: 

Alert Tone 

Code Red 

Building One, Second Floor, East Wing 

Code Red 

Building One, Second Floor, East Wing 

Code Red 

Building One, Second Floor, East Wing 

4.3 LOCATION OF VOICE MESSAGES: 

 Upon receipt of an alarm signal from the building fire alarm system, 

the voice communication system shall automatically transmit a 3 second 

tone alert and a pre-recorded fire alarm message th roughout the floor 

in alarm, the floor above and the floor below. 

 - - END - -  
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SECTION 28 05 28.33 
CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION  

A. This section specifies the finishing, installati on, connection, testing 

certification of the conduit, fittings, and boxes t o form a complete, 

coordinated, raceway system(s).  Conduits and when approved separate UL 

Certified and Listed partitioned telecommunications  raceways are 

required for a fully functional Electronic Safety a nd Security (ESS) 

system. Raceways are required for all electronic sa fety and security 

cabling unless shown or specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.   

B. Section 06 10 00 - ROUGH CARPENTRY. Requirements  for mounting board for 

communication closets.   

C. Section 07 84 00 - FIRESTOPPING. Requirements fo r sealing around 

penetrations to maintain the integrity of fire rate d construction.   

D. Section 07 60 00 - FLASHING AND SHEET METAL. Req uirements for 

fabrications for the deflection of water away from the building envelope 

at penetrations.   

E. Section 07 92 00 - JOINT SEALANTS. Requirements for sealing around 

conduit penetrations through the building envelope to prevent moisture 

migration into the building.   

F. Section 09 91 00 - PAINTING. Requirements for id entification and 

painting of conduit and other devices.   

G. Section 28 05 00 - COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY.  For general electrical requirements, gen eral arrangement of 

the contract documents, coordination, quality assur ance, project 

conditions, equipment and materials, and items that  is common to more 

than one section of Division 28.   

H. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for personnel safety and to provide a low 

impedance path for possible ground fault currents.   

I. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY 

SYSTEMS. Requirements for commissioning - systems r eadiness checklists, 

and training.  
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1.3 DEFINITIONS 

A. EMT: Electrical metallic tubing. 

B. ENT: Electrical nonmetallic tubing. 

C. EPDM: Ethylene-propylene-diene terpolymer rubber . 

D. FMC: Flexible metal conduit. 

E. IMC: Intermediate metal conduit. 

F. LFMC: Liquidtight flexible metal conduit. 

G. LFNC: Liquidtight flexible nonmetallic conduit. 

H. NBR: Acrylonitrile-butadiene rubber. 

I. RNC: Rigid nonmetallic conduit. 

1.4 QUALITY ASSURANCE 

A. Refer to Paragraph 1.4 Quality Assurance, in Sec tion 28 05 00, COMMON 

WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY. 

1.5 SUBMITTALS 

A. Submit in accordance with Section 28 05 00, COMM ON WORK RESULTS FOR 

ELECTRONIC SAFETY AND SECURITY and Section 01 33 23 , SHOP DRAWINGS, 

PRODUCT DATA, AND SAMPLES. Furnish the following: 

B. Shop Drawings: 

1. Size and location of main feeders;  

2. Size and location of panels and pull boxes 

3. Layout of required conduit penetrations through structural elements. 

4. The specific item proposed and its area of appli cation shall be 

identified on the catalog cuts.  

C. Certification: Prior to final inspection, delive r to the COR four copies 

of the certification that the material is in accord ance with the 

drawings and specifications and has been properly i nstalled. 

D. Completed System Readiness Checklists provided b y the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the requirements 

of Section 28 08 00 COMMISSIONING OF ELECTRONIC SAF ETY AND SECURITY 

SYSTEMS. 

E. Product Data:  For surface raceways, wireways an d fittings, floor boxes, 

hinged-cover enclosures, and cabinets. 

F. Shop Drawings:  For the following raceway compon ents.  Include plans, 

elevations, sections, details, and attachments to o ther work. 

G. Coordination Drawings:  Conduit routing plans, d rawn to scale, on which 

the following items are shown and coordinated with each other, based on 

input from installers of the items involved: 
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1. Structural members in the paths of conduit group s with common 

supports. 

2. HVAC and plumbing items and architectural featur es in the paths of 

conduit groups with common supports. 

H. Source quality-control test reports. 

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by the basic 

designation only. 

B. National Electrical Manufacturers Association (N EMA): 

TC-3-04.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-07..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-04....................Surface Metal Raceway and F ittings 

6-07....................Rigid Metal Conduit 

50-07...................Enclosures for Electrical E quipment 

360-09..................Liquid-Tight Flexible Steel  Conduit 

467-07..................Grounding and Bonding Equip ment 

514A-04.................Metallic Outlet Boxes 

514B-04.................Fittings for Cable and Cond uit 

514C-02.................Nonmetallic Outlet Boxes, F lush-Device Boxes and 

Covers  

651-05..................Schedule 40 and 80 Rigid PV C Conduit 

651A-07.................Type EB and A Rigid PVC Con duit and HDPE Conduit 

797-07..................Electrical Metallic Tubing 

1242-06.................Intermediate Metal Conduit 

 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Conduit Size: In accordance with the NEC, but no t less than 20 mm (3/4 

inch) unless otherwise shown.  
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2.2.CONDUIT  

A. Rigid galvanized steel: Shall Conform to UL 6, A NSI C80.1. 

B. Rigid aluminum: Shall Conform to UL 6A, ANSI C80 .5.  

C. Rigid intermediate steel conduit (IMC): Shall Co nform to UL 1242, ANSI 

C80.6. 

D. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI C80.3. 

Maximum size not to exceed 105 mm (4 inches) and sh all be permitted only 

with cable rated 600 volts or less. 

E. Flexible galvanized steel conduit: Shall Conform  to UL 1. 

F. Liquid-tight flexible metal conduit: Shall Confo rm to UL 360. 

G. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

2.3.WIREWAYS AND RACEWAYS 

A. Surface metal raceway: Shall Conform to UL 5. 

2.4.CONDUIT FITTINGS  

A. Rigid steel and IMC conduit fittings:  

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1. 

2. Standard threaded couplings, locknuts, bushings,  and elbows: Only 

steel or malleable iron materials are acceptable. I ntegral 

retractable type IMC couplings are also acceptable.  

3. Locknuts: Bonding type with sharp edges for digg ing into the metal 

wall of an enclosure. 

4. Bushings: Metallic insulating type, consisting o f an insulating 

insert molded or locked into the metallic body of t he fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

5. Erickson (union-type) and set screw type couplin gs: Approved for use 

in concrete are permitted for use to complete a con duit run where 

conduit is installed in concrete. Use set screws of  case hardened 

steel with hex head and cup point to firmly seat in  conduit wall for 

positive ground. Tightening of set screws with plie rs is prohibited. 

6. Sealing fittings: Threaded cast iron type. Use c ontinuous drain type 

sealing fittings to prevent passage of water vapor.  In concealed 

work, install fittings in flush steel boxes with bl ank cover plates 

having the same finishes as that of other electrica l plates in the 

room. 

B. Rigid aluminum conduit fittings: 

1. Standard threaded couplings, locknuts, bushings,  and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or cadmium 
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plate iron or steel fittings. Aluminum fittings con taining more than 

0.4 percent copper are prohibited. 

2. Locknuts and bushings: As specified for rigid st eel and IMC conduit. 

3. Set screw fittings: Not permitted for use with a luminum conduit. 

C. Electrical metallic tubing fittings:  

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1. 

2. Only steel or malleable iron materials are accep table. 

3. Couplings and connectors: Concrete tight and rai n tight, with 

connectors having insulated throats. Use gland and ring compression 

type couplings and connectors for conduit sizes 50 mm (2 inches) and 

smaller. Use set screw type couplings with four set  screws each for 

conduit sizes over 50 mm (2 inches). Use set screws  of case-hardened 

steel with hex head and cup point to firmly seat in  wall of conduit 

for positive grounding. 

4. Indent type connectors or couplings are prohibit ed. 

5. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

D. Flexible steel conduit fittings: 

1. Conform to UL 514B. Only steel or malleable iron  materials are 

acceptable. 

2. Clamp type, with insulated throat. 

E. Liquid-tight flexible metal conduit fittings: 

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1. 

2. Only steel or malleable iron materials are accep table. 

3. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g. Connectors 

shall have insulated throats. 

F. Direct burial plastic conduit fittings:  

1. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

2. As recommended by the conduit manufacturer. 

G. Surface metal raceway fittings: As recommended b y the raceway 

manufacturer. 

H. Expansion and deflection couplings: 

1. Conform to UL 467 and UL 514B. 

2. Accommodate, 19 mm (0.75 inch) deflection, expan sion, or contraction 

in any direction, and allow 30 degree angular defle ctions. 

3. Include internal flexible metal braid sized to g uarantee conduit 

ground continuity and fault currents in accordance with UL 467, and 

the NEC code tables for ground conductors. 
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4. Jacket: Flexible, corrosion-resistant, watertigh t, moisture and heat 

resistant molded rubber material with stainless ste el jacket clamps. 

2.5 CONDUIT SUPPORTS 

A. Parts and hardware: Zinc-coat or provide equival ent corrosion 

protection. 

B. Individual Conduit Hangers: Designed for the pur pose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

C. Multiple conduit (trapeze) hangers: Not less tha n 38 mm by 38 mm (1-1/2 

by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; with not 

less than 9 mm (3/8 inch) diameter steel hanger rod s. 

D. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, or 

machine bolt expansion. 

2.6 OUTLET, JUNCTION, AND PULL BOXES 

A. UL-50 and UL-514A. 

B. Cast metal where required by the NEC or shown, a nd equipped with 

rustproof boxes. 

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.  

D. Metal Floor Boxes:  Cast or sheet metal, semi-ad justable, rectangular. 

E. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 

F. Flush mounted wall or ceiling boxes shall be ins talled with raised 

covers so that front face of raised cover is flush with the wall. 

Surface mounted wall or ceiling boxes shall be inst alled with surface 

style flat or raised covers. 

2.7 CABINETS 

A. NEMA 250, Type 1, galvanized-steel box with remo vable interior panel and 

removable front, finished inside and out with manuf acturer's standard 

enamel. 

B. Hinged door in front cover with flush latch and concealed hinge. 

C. Key latch to match panelboards. 

D. Metal barriers to separate wiring of different s ystems and voltage. 

E. Accessory feet where required for freestanding e quipment. 

2.8 WIREWAYS  

A. Equip with hinged covers, except where removable  covers are shown. 

2.9 WARNING TAPE 

A. Standard, 4-Mil polyethylene 76 mm (3 inches) wi de tape non-detectable 

type, red with black letters, and imprinted with “C AUTION BURIED 

ELECTRONIC SAFETY AND SECURITY CABLE BELOW”. 
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2.10 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Gr ade B, Schedule 40, 

galvanized steel, plain ends. 

B. Sleeves for Rectangular Openings:  Galvanized sh eet steel with minimum 

0.052- or 0.138-inch (1.3- or 3.5-mm) thickness as indicated and of 

length to suit application. 

C. Coordinate sleeve selection and application with  selection and 

application of firestopping specified in Division 0 7 84 00 

"FIRESTOPPING." 

 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval  of the Resident 

COR prior to drilling through structural sections. 

2. Cut holes through concrete and masonry in new an d existing structures 

with a diamond core drill or concrete saw. Pneumati c hammer, impact 

electric, hand or manual hammer type drills are not  allowed, except 

where permitted by the COR as required by limited w orking space. 

B. Fire Stop: Where conduits, wireways, and other e lectronic safety and 

security raceways pass through fire partitions, fir e walls, smoke 

partitions, or floors, install a fire stop that pro vides an effective 

barrier against the spread of fire, smoke and gases  as specified in 

Section 07 84 00, FIRESTOPPING, with rock wool fibe r or silicone foam 

sealant only. Completely fill and seal clearances b etween raceways and 

openings with the fire stop material. 

 
C. Waterproofing: At floor, exterior wall, and roof  conduit penetrations, 

completely seal clearances around the conduit and m ake watertight as 

specified in Section 07 92 00, “JOINT SEALANTS”. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wir es. 

2. Flattened, dented, or deformed conduit is not pe rmitted. Remove and 

replace the damaged conduits with new undamaged mat erial. 

3. Assure conduit installation does not encroach in to the ceiling height 

head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, a nd draw up tight. 

5. Mechanically continuous. 
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6. Independently support conduit at 2.4 m (8 foot) on center. Do not use 

other supports i.e., (suspended ceilings, suspended  ceiling 

supporting members, lighting fixtures, conduits, me chanical piping, 

or mechanical ducts). 

7. Support within 300 mm (12 inches) of changes of direction, and within 

300 mm (12 inches) of each enclosure to which conne cted. 

8. Close ends of empty conduit with plugs or caps a t the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pu ll boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC  conduit 

installations, provide a locknut on the inside of t he enclosure, made 

up wrench tight. Do not make conduit connections to  junction box 

covers. 

11. Flashing of penetrations of the roof membrane i s specified in Section 

07 60 00, “FLASHING AND SHEET METAL”. 

12. Do not use aluminum conduits in wet locations. 

13. Unless otherwise indicated on the drawings or s pecified herein, all 

conduits shall be installed concealed within finish ed walls, floors 

and ceilings.  

B. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets, a nd for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

C. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown. 

2. Deviations: Make only where necessary to avoid i nterferences and only 

after drawings showing the proposed deviations have  been submitted 

approved by the COR. 

D. Fire Alarm: 

1. Fire alarm conduit shall be painted red (a red “ top-coated” conduit 

from the conduit manufacturer may be used in lieu o f painted conduit) 

in accordance with the requirements of Section 28 3 1 00, “FIRE 

DETECTION AND ALARM”.  

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install  EMT in concrete 

slabs that are in contact with soil, gravel or vapo r barriers. 

2. Align and run conduit in direct lines. 
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3. Install conduit through concrete beams only when  the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, an d after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 inch) 

thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately s ix conduit 

diameters apart, except one conduit diameter at con duit crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (3/4 inch) of conc rete around the 

conduits. 

5. Make couplings and connections watertight. Use t hread compounds that 

are UL approved conductive type to insure low resis tance ground 

continuity through the conduits. Tightening set scr ews with pliers is 

prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with oth er types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type conduits 

mixed indiscriminately in the same system is prohib ited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1800 

mm (6 feet) of flexible metal conduit extending fro m a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited.  

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type of conduits 

mixed indiscriminately in the system is prohibited.  

C. Align and run conduit parallel or perpendicular to the building lines. 
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D. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

E. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

F. Surface metal raceways: Use only where shown. 

G. Painting: 

1. Paint exposed conduit as specified in Section09 91 00, “PAINTING”. 

2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, “PAINTING” for p reparation, paint 

type, and exact color. In addition, paint legends, using 50 mm (two 

inch) high black numerals and letters, showing the cable voltage 

rating. Provide legends where conduits pass through  walls and floors 

and at maximum 6000 mm (20 foot) intervals in betwe en. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are s ecured to the building 

structure on opposite sides of a building expansion  joint, require 

expansion and deflection couplings. Install the cou plings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) w ith junction boxes on 

both sides of the expansion joint. Connect conduits  to junction boxes 

with sufficient slack of flexible conduit to produc e 125 mm (5 inch) 

vertical drop midway between the ends. Flexible con duit shall have a 

copper green ground bonding jumper installed. In li eu of this flexible 

conduit, expansion and deflection couplings as spec ified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where  shown. 

 
3.6 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed 1/4 of proof test load of fastening 

devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on center. 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze hangers 

that are designed to support a load equal to or gre ater than the sum of 

the weights of the conduits, wires, hanger itself, and 90 kg (200 

pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes,  pull boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 



 
BID ISSUE 
02/23/2015 

VAMC WADE PARK 
SCI Outpatient Clinic Addition  

Project No. 541-CSI-102  
 

CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY 
28 05 28.33 - 11 

1. New Construction: Use steel or malleable iron co ncrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch ) diameter with 

depth of penetration not less than 75 mm (3 inches) . 

c. Use vibration and shock resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or  other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except: Horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.7 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling i n operations.  

C. Remove only knockouts as required and plug unuse d openings.  Use 

threaded plugs for cast metal boxes and snap-in met al covers for sheet 

metal boxes. 

D. Outlet boxes in the same wall mounted back-to-ba ck are prohibited. A 

minimum 600 mm (24 inch), center-to-center lateral spacing shall be 

maintained between boxes).  

E. Minimum size of outlet boxes for ground fault in terrupter (GFI) 

receptacles is 100 mm (4 inches) square by 55 mm (2 -1/8 inches) deep, 

with device covers for the wall material and thickn ess involved. 
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F. Stencil or install phenolic nameplates on covers  of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1".  

G. On all Branch Circuit junction box covers, ident ify the circuits with 

black marker. 

3.8 ELECTRONIC SAFETY AND SECURITY CONDUIT 

A. Install the electronic safety and security racew ay system as shown on 

drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but no t less than the size 

shown on the drawings. 

C. All conduit ends shall be equipped with insulate d bushings. 

D. All 100 mm (four inch) conduits within buildings  shall include pull 

boxes after every two 90 degree bends. Size boxes p er the NEC. 

E. Vertical conduits/sleeves through closets floors  shall terminate not 

less than 75 mm (3 inches) below the floor and not less than 75 mm (3 

inches) below the ceiling of the floor below. 

F. Terminate conduit runs to/from a backboard in a closet or interstitial 

space at the top or bottom of the backboard. Condui ts shall enter 

communication closets next to the wall and be flush  with the backboard. 

G. Where drilling is necessary for vertical conduit s, locate holes so as 

not to affect structural sections such as ribs or b eams. 

H. All empty conduits located in communications clo sets or on backboards 

shall be sealed with a standard non-hardening duct seal compound to 

prevent the entrance of moisture and gases and to m eet fire resistance 

requirements. 

I. Conduit runs shall contain no more than four qua rter turns (90 degree 

bends) between pull boxes/backboards. Minimum radiu s of communication 

conduit bends shall be as follows (special long rad ius): 
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Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

¾ 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood 

specified in  on the wall of communication closets where shown on 

drawings . Mount the plywood with the bottom edge 3 00 mm (one foot) 

above the finished floor. 

K. Furnish and pull wire in all empty conduits. (Sl eeves through floor are 

exceptions). 

3.9 COMMISSIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 28 08 00 – “COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY 

SYSTEMS” for all inspection, start up, and contract or testing required 

above and required by the System Readiness Checklis t provided by the 

Commissioning Agent.   

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to Sectio n 28 08 00, 

“COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS” and related 

sections for contractor responsibilities for system  commissioning. 

 

- - - E N D - - - 
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